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ABSTRACT

Conditions in the Bering Sea fishing industry without the planned OCS
lease sales are forecast through the year 2007. Included are
descriptions of the current fisheries and bioclogical potential and
projections of the domestic harvest, number of vessels and employment,
and port and infrastructure characteristics. Based on the 0cs
development scenarios for the Bering Sea, impacts associated with loss
of catch, labor interactions, gear loss, vessel collisions and potential
port interactions were projected. The OCS development scenario includes
exploration and/or development in the Navarin, Norton, St. George and
North Aleutian Basins. '

Domestic commercial fishing activity is expected to increase
significantly in the next 30 years in the Bering Sea. Fisheries with
the greatest future exploitation potentials are pollock, pacific cod,
flounders, rockfish, tanner crab, and herring; pollock is the dominant
species. U.S. vessels will gradually replace foreign vessels in the
area. Catcher/processor vessels are expected to process the great.
majority of the Bering Sea catch at sea. Gears used to harvest fish
will be trawls, pots, and longlines. The maximum number of vessels
expected to harvest all fisheries excluding crab boats by 2007 is 217
catcher vessels, all larger than 100 feet long and 53 processing vessels

averaging about 300 feet.

The mean OCS development scenario describes exploration in all four
basins but development only in the Navarin and North Aleutian Shelf.
Activity in the Bering Sea is projected from 1984 through 2007.

Activities are expected to fluctuate seasonally with more activity in
the summer. The expected number of OCS supply boats and total amount of

dock space and onshore storage space 1is also projected.



The amount of fishing space and catch lost in the four lease area are
estimated using a Markov random movement model based on fish movement
and catch rates. The estimated catch loss in 2007 (peak year) is 0.27
metric tons with a value of $31.7 in 1982 dollars for surface structures
and 40 metric tons with a value of $23,552.7 in 1982 dollars for

subsurface structures.

Competition between the OCS and fishing industries for labor will be
minimal due to mobility of the labor pool, the large area from which
both industries draw labor, higher pay for domestic fishermen, and
relatively small demand for labor by OCS industries.

Theoretical shellfish pot loss due to OCS vessel traffic was calculated
based on the area "swept" by the vessels. This is calculated to be
1,205 pots lost during 1997, the peak year of 0CS vessel traffic.

Actual pot loss may be somewhat less due to mitigating measures.
Theoretical longline gear losses (i.e., lost bouy poles) in 1997 are
projected to be 2 in the halibut fishery and 599 in the Pacific cod
fishery. Trawl gear losses are estimated to number 25 in 2007 (the peak
years) averaging $45,000 per year in gear damage and $25,000 per year
for lost fishing time for domestic trawl fishermen based on data from
the North Sea. Collisions between fishing and OCS vessels while vessels
are in the vicinity of port, traveling to and from the four offshore
basins and while in the four basins are estimated. Without the lease
sales collisions are estimated to be about one every 67 years in 1997.
Additional collisions associated with the lease sales are estimated to

be one additional every 79 years in 1997, the peak impact year.

The port of Dutch Harbor/Unalaska will likely be the major staging area
for OCS development in the Bering Sea with the possibility of some
activity out of Chernofski, St. George, Nome, and St. Paul. Congestion
is common in Dutch Harbor, particularly during crab seasons. Dedicated
0CS dock facilities are planned in Captains Bay south of the major
concentrations of fishing industry port activity. This should minimize
interference with fishing industry activities. Demand for skilled

machinists, mechanics, and welders by the OCS industry would benefit the
fishing due to the creation of a larger base for these skills.
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1.0 INTRODUCTION

This final report was produced under Minerals Management Service
contract No. AA851-CT2-46/14-12-0001-29072 and presents findings for the
study: "A Commercial Fishing Industry Impact Analysis for the Cumulative
Bering Sea Impacts". Information presented here projects activity
associated with the fishing industry in the Bering Sea and projects

impacts on the fishing industry from OCS activities in the Bering Sea.

Section 2.0 describes the commercial fisheries of the Bering Sea/
Aleutian Islands. Catch, commercial operations, species of commercial
importance, markets, trends, and factors of change associated with these

fisheries of major importance are presented.

Section 3.0 gives projections of activity associated with Bering Sea
fisheries including harvest and processing technologies, the size of the
anticipated commercial fleet, and externalities important to the
domestic fishing industry. These externalities include limited entry,
aquaculture activities, and political and economic decisions and

policies.

Section 4.0 references the mean development scenaric for the Bering Sea
on which the impacts are based. Certain projections regarding the
number of subsea completions, amount of gathering pipeline, and the
number of OCS-related vessels, are made upon which the subsequent impact
analysis is based. The four lease sales in the Bering Sea which
comprise the cumulative case are the St. George, Norton Sound, North
Aleutian and Navarin Basins. 0CS exploration is assumed in all four

basins with development only in the North Aleutian and Navarin Basins.

Section 5.0 examines gear loss and vessel collision impacts in the
Bering Sea. Gears which are associated with Bering Sea fisheries are
longlines, pots and trawls. Moderate impacts on gear loss are projected
due to OCS vessel traffic and because of debris on the ocean floor

associated with OCS development.
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Section 6.0 examines the ports along the Bering Sea and outlines the
possibility of fisheries or OCS development in these ports. Nome is
expected to construct a new dock facility which fishing and OCS vessels
could operate from. However, most of the emphasis in Section 6.0 is on
Dutech Harbor which is expected to the major port in the region in terms
of future Bering Sea activity. Some activity is also allocated to the
ports of St. George, St. Paul, Akutan and Chernofski. Also included in
Section 6.0 is a description of possible future infrastructure impacts

from OCS development and mitigations to these impacts.

Section 7.0 assesses the loss of offshore fishing space from surface
structures (production platforms and exploration rigs) and subsurface
structures (pipelines and subsea completions). The effect of OCS
structures on catch loss in terms of volume and value is projected to
2007. The greatest impact was found in the St. George Basin and the
smallest impact in the Norton Basin. However, all impacts are

relatively minor.

Section 8.0 makes an assessment of potential labor competition between
the OCS and fishing industries. It was found that the impacts from
labor competition are not significant because it is expected that the
two industries will draw from a labor market much larger than the local
focal points of shore-side activity of the two industries in the

Aleutian Islands.
Section 9.0 presents literature cited.

Appendix A contains historical yearly catch, total projected domestic
catch and the projected number of domestic fishing boat days for 1987,
1992, 2002 and 2007. This information is broken out by one degree by
one half degree reporting grids. These historical and projected data
are presented for the lease sale areas of the North Aleutian Basin, St.

George Basin, Norton Basin and the Navarin Basin.



Appendix B presents "Technical Memorandum B-1: Standards, Methods and
Assumptions, Bering Sea/Aleutian Islands Commercial Fishing Industry
Impact Analysis." This memorandum presents assumptions upon which
fishery projections are based and forecast methods used in Sections 2.0
and 3.0, Areas of uncertainty, data sources and a bibliography

pertaining to the Bering Sea impact analysis are also presented.

Appendix C presents the catch loss methodology which is used in Section
7.0 to project the volume and value of fisheries lost due to OCS
structures.



CHAPTER 2

A DESCRIPTION OF THE ORGANIZATIONS, MARKETS,
TRENDS, AND FACTORS OF CHANGE

2.1 INTRODUCTION

The most impoftant element in this analysis of the fishing industry in
the Bering Sea and Aleutian Islands (BSAI) is the projection of domestic
fishing activity. Table 2-1 lists the commercially utilized fish and shell-
fish in the BSAI region and Table 2-2 presents a summary of the major Bering
Sea fisheries and the existing domestic and foreign participation. There are
two major categories of domestic fisheries -- the traditional and the devel-
oping fisheries. For the fisheries that are already fully utilized by
domestic fishermen, i.e. salmon, crab, halibut and herring, changes in
fishing activity will probably be small and will largely result from fluctu-
ations in the resource base and changes in the economics of the fishery (e.g.
markets, fuel prices, etc.). For developing domestic fisheries, especially
the Bering Sea whitefish fishery, the pace of development and resource
utilization is difficult to predict, will vary by lease sale area, and is
tied to a wide variety of factors. For both types of fisheries, projections
must be based on an understanding of the components that influence changes

and their linkages.

It is illogical to firmly assume any level of domestic fishing activity
at any given point in the future. Therefore, the concept of a "living" time
line is used in this analysis to provide the best possible estimate of future
domestic fishing industry activity in the BSAI. Biological, technological,
economic, and political factors influence the time line and each affects the
development of the domestic industry differently. Together, these factors
will become causative forces influencing, to a measurable degree, the level
of domestic fisheries in the BSAI. Biological factors include the historical
and present status and trends of the resource, and fisheries oceanography
peculiar to each species or species group. Technological factors, such as
improvements in harvest technologies and in automated processing, cover the

fishing and processing industries. Economic factors include financing,



TABLE 2-1

COMMERCIALLY UTILIZED FISH AND SHELLFISH

IN THE EASTERN BERING SEA AND ALEUTIAN ISLAND REGICN

TARGET SPECIES:

OCCASIONAL
TARGET SPECIES:

MINOR COMMERCIAL
SPECIEST:

Common Name

Walleye pollock
Pacific Ocean perch
Atka mackerel
Sablefish

Yellowfin sole
Greenland turbot
Pacific halibut
Sockeye salmon

Pink salmon

Chum salmon

Chinook salmon

Coho salmon

Pacific herring
Pacific cod

Red king crab

Blue king crab
Brown king crab
Tanner crab (bairdi)
Tanner crab (opilio)
Korean hair crab
Pink shrimp

Humpy shrimp

Snails

Squid

Rock sole

Flathead sole
Arrowtooth flounder
Rattails

Rougheye rockfish
Dusky rockfish
Northern rockfish
Shortspine thornyhead
Shortraker rockfish
Dark botcher rockfish
Yelloweye rockfish
Blue rockfish

Alaska plaice

Rex sole

Butter sole

Longhead dab

Dover sole

Starry flounder
Skates

Scientific Name

Theraara chalcogramma
Sebastes alutus
Pleurogrammus monopterygius
Anoplopoma fimbria
Limanda aspera
Reinhardtius hippoglossoides
Hippoglossus: stenolepis
Oncorhynchus nerka

0. gorbuscha

0. keta

0. tshawytscha

0. kisutch '

Tlupea harengus pallasii
Gadus macrocephalus
Paralithodes camtschatica
P. platypus

Tithodes aequispina
Chioncecetes bairdi

C. opilio

Erimacrus isenbeckii
Pandalus borealis

P. gonivrus

Neptunea spp

Buccinum spp
Berrytheuthis magister
Onychoteuthis banskii

Lepidopsetta bilineata
Hippoglossoides elassodon
Atheresthes stomias
Corphaenoides spp.

Sebastes aleutianus
Sebastes cilliatus
Sebastes alascanus
Sebastolobus alascanus
Sebastes borealis
Sebastes crameri
Sebastes ruberrimus
Sebastes mystinus
Pleuronectes auadrituberculatus
Glytocephalus zachirus
Isopsetta isolepis
Limanda proboscidea
Microstomus pacificus
Platichthys stellatus
Rajldae

TIncludes species that may be marketable, but have low abundance.

Sources: Science Applications 1981, Hammeedi 1982.
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efficiency, marketing, and costs (operational and capital). Political
factors will center around fishing regulations, incentive programs and key

legislation, both state and federal.

Factors that will influence the degree and rate of development of the
domestic industry are both positive and negative. Positive factors include
improving stock conditions, advances in gear and processing technology,
strengthening markets and marketing, financing packages, and favorable
legislation, Negative factors can include declining stocks, import/export
trade restrictions, foreign competition, labor and trade barriers, and

a depressed economy.

Two types of sources were used to evaluate the resource potentials for
the BSAI and the projected growth of the domestic fishing industry in the
four OCS planning areas. The first includes most of the written reports; the
second, knowledge gleaned from several years experience in the fishing
industry and many conversations with fishermen, processors and managers in
the Bering Sea. Some of the written works are of dubious value. Few provide

any insights into the industry's activities.
In the following sections, we have attempted to blend our knowledge
of the fishing industry with relevant published data to form our best

professional judgement.

2.2 HISTORY OF FOREIGN AND DOMESTIC FISHERIES

The following discussion of the history of foreign and domestic
fisheries in the Bering Sea, when combined with the discussion of biology
(Section 2.3), is the foundation for the projections of resource potentials
and the domestic fisheries in the BSAI.

The first commercial venture in the Bering'Sea occurred when a single
schooner fished for Pacific cod in 1864 (Cobb 1927). The domestic cod
fishery did not begin on a regular basis until 1882. It continued until 1950

when demand for cod declined and economic conditions caused the fishery to be
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discontinued (Alverson et al. 1964). While the early cod fishermen also
reported incidental catches of halibut, this fishery did not begin to develop
until 1928 (Thompson and Freeman 1930). Small and infrequent landings of
halibut were made by U.S. and Canadian vessels between 1928 and 1950, but
catches were not landed every year until 1952 (Dunlop et al. 1964). Salmon
fishing in the BSAI began in Bristol Bay nearly a century ago, in 1884, and,
until the early 1950s, the Bay's large salmon runs were harvested by sail
boats. Salmon fishing in the other BSAI districts began in the early 1900s. A
nearshore, domestic herring fishery took place in the BSAI during the early
1900s, and was centered in Norton Sound and Unalaska. Salt-cured food herring
were produced through World War 1I, after which operations ceased. Domestic
herring fishing again started in 1964, but catches were small and sporadic
until 1979 when they expanded rapidly.

Foreign fishing in the Bering Sea began in the 1930s, when Japan began
mothership operations for king crab and whitefish (pollock and yellowfin
sole). King crab were taken from 1932 to 1939 and thé total catch during this
period was estimated to be 7.6 million crab., Pollock were harvested for meal
from 1933 to 1937 with catches ranging up to 43,000 metric tons. While 1930
catch rates for yellowfin sole are unavailable, catches in 1940-1941 were less

than 10,000 metric tons.

Following World War II, Japanese vessels returned to the Bering Sea to
re-establish fisheries for whitefish and crab. Much of the early effort and
catches were small and concentrated on yellowfin sole and king crab. In the
late 1950s, mothership fisheries expanded and so did the catch. At the same
time, Soviet vessels entered the eastern Bering Sea fishery with effort
concentrated on Pacific Ocean perch, yellowfin sole, herring and king crab.
In the mid-1960s, Korean vessels entered the fishery, but catches remained
relatively small scale in relation to Japanese and Soviet fisheries. Through
the 1960s and and early 1970s, foreign catches increased rapidly and then
declined as shrimp, Pacific Ocean perch and yellowfin sole were commercially
depleted. More recently, foreign fishing activity has concentrated on the
outer continental shelf and continental slope, south of St. Matthew Island,
and in the vicinity of the Aleutian Islands. No foreign whitefish fishing

activity has occurred in the Norton Basin area. Through various bilateral
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agreements with the U.S., king crab became a prohibited species for all

foreign fishermen.

2.2.1 Whitefish (1)

The Bering Sea whitefish complex can be grouped into three categories
based on depth: (1) small flounders of the shelf (yellowfin sole, Alaska
plaice, rock sole); (2) demersal and semi-demersal species of the outer shelf
and upper continental slope (pollock, cod, rockfish); and (3) large flounders
of the lower continental slope (arrowtooth flounder, halibut, Greenland
turbot) and sablefish. The three groupings also constitute distinct
fisheries. The major group is the demersal and semi-demersal species of the

outer shelf and upper slope; pollock is the dominant species.

While foreign fishermen still dominate the harvest of Bering Sea
whitefish, domestic fishermen have made impressive gains in utilizing this
resource over the last 5 years. In 1976 there were no domestic landings of
whitefish from the BASI area; in 1982 over 108 thousand metric tons were
harvested. Domestic whitefish operations are currently limited to the
southern, relatively nearshore areas of the eastern Bering Sea (in the North
Aleutian Shelf and St. George Basin planning areas). In September of 1982,
the North Pacific Fishery Management Council (NPFMC) passed a resolution that
would prohibit foreign trawlers from operating within a 5,300 square mile area
north and west of Unimak Pass (including parts of the North Aleutian Shelf and
St. George Basin planning areas). As the domestic industry expands, domestic
effort will extend to the more remote areas, such as the Navarin Basin. No

significant whitefish harvests are expected in the Norton Basin area.

(1) Throughout this report the term whitefish is used synonymously with
bottomfish or groundfish. These include flatfish and roundfish
species. Roundfish included in the Bering Sea whitefish grouping
include walleye pollock, Pacific cod, rockfish (including Pacific Ocean
perch), sablefish, Atka mackerel and minor roundfish species such as
greenling and saffron cod. Flatfish species include yellowfin sole,
Alaska plaice, rock sole, arrowtooth flounder, Pacific halibut, Greenland
turbot and other turbots, flathead sole and other minor species such as
rex sole, dover sole, starry flounder, longhead dab and butter sole. In
this report the category "flounder" is used synonymously with flatfish
following commonly used conventions for statistical categories.



Historical catch data included in this section is taken from Bakkala et
al. (1981), NPFMC (1979), and data supplied by National Marine Fisheries

Service (V. Wespestad, NMFS, perscnal communication).

2.2.1.1 Walleye Pollock

Pollock in the eastern Bering Sea support the largest single-species
fishery in the North Pacific. Pollock became a highly targeted species in the
1960s when mechanized processing of pollock into minced meat was successfully

implemented on Japanese motherships and large factory stern trawlers.

Japan is by far the largest user of pollock, accounting for over 80
percent of total catches since 1970. Until 1978, most of the remaining catch
was taken by the U.S.S.R. The Republic of Korea catches exceeded those of the
U.S.S.R. in 1979 and 1980, reéching 114,000 metric tons in 1980, New
fisheries for pollock have developed in recent years -- by Poland and by West
Germany. In 1980, there were two joint ventures (where U.S. fishing vessels
delivered their catches to the foreign vessels for processing) for pollock --
U.S./Republic of Korea and U.S./U.S.S.R.; in 1982, there were ten. In
addition, limited quantities of pollock have been harvested by American
catcher-processors operating in the BSAI area.

2.2.1.2 Pacific Cod

The annual catch of Pacific cod by all foreign nations in the eastern
Bering Sea and Aleutians increased from 13,400 metric tons in 1964, to about
70,000 metric tons in 1970; since then, catches have varied between 36,000 and
62,000 metric tons. Japan has accounted for 66 to 99 percent of the catch

since 1971.

Ouring the early 1960s, when a fairly large Japanese longline fishery
operated on the continental slope, cod were harvested for the frozen fish
market. Beginning in 1964, the Japanese North Pacific trawl fishery for
pollaock expanded, and cod became an important incidental catch in the pollock

fishery. At present, cod are believed to be an occasional target species when

high concentrations are detected during pollock fishery operations.
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Domestic fishermen and processors are making significant progress
towards full utilization of the BSAI Pacific cod resource. An expanding salt
cod fishery is centered in the Aleutians from Unimak Island to Seaguam Island
(North Aleutian Shelf and St. George Basin planning areas) with a major shore
based processing plant at Akutan. This fishery landed 11,800 metric tons of
Pacific cod in 1982, up from 7,000 metric tons in 1981. In addition, joint
ventures landed 13.6 metric tons of Pacific cod in 1982 with additional

landings by American catcher-processors.

2.2.1.3 Pacific Ocean Perch and Other Rockfish Species

Pacific Ocean perch has been an important resource for foreign trawl
fisheries operating in the eastern Bering Sea and Aleutian region since the
late 1950s and early 1960s. Japan and the U.S5.S.R. have historically
accounted for the major portion of the harvest; combined catches of both
nations peaked at about 47,000 metric tons in the eastern Bering Sea in 1961
and at about 109,000 metric tons in the Aleutian area in 1965. Catches
declined precipitously following these peak removals and, in 1980, totaled
less than 1,000 metric tons in the eastern Bering Sea slope region and 3,300
metric tons in the Aleutian region. The low catches are attributed primarily
to a decline in stock abundance although fishery restrictions beginning in

1976 have played a minor role.

Other rockfish species are also taken but until 1977 they were identi-
fied as Pacific Ocean perch in catch reports. From 1977 to 1980, U.S.
fisheries observers identified 15 species of rockfish in whitefish catches
landed by foreign vessels and U.S. vessels fishing in joint venture

operations.

Domestic landings of Pacific Ocean perch have been limited to small

joint venture catches (26 metric tons in 1982).

2.2.17.4 Turbot Complex

Arrowtooth flounder, Greenland turbot and other turbots are generally

discussed together as part of the turbot complex. These large flatfishes
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have similar bathymetric distributions along the outer continental shelf and
slope, with arrowtooth flounder generally limited to the southern portion of
the BSAI.

The target fishery on the turbot complex by the Japanese landbased trawl
fleet is distinct from other target fisheries since turbot stocks of commer-
cial abundance are generally segregated by distribution and biology from
other target flatfish species. However, the Japanese mothership-North
Pacific trawl fishery has often accounted for more than half of the catch of
turbot, presumably as an incidental part of the target fishery for pollock
and other species. A large part of these incidental catches of turbot are
assumed to come from waters on the continental shelf and consist primarily of
juvenile fish. The overall fishery, therefore, takes both juvenile and adult
turbot.

Domestic landings are limited to small joint venture catches (87 metric
tons in 1982).

' 2.2.1.5 Sablefish

The sablefish populations of the eastern Bering Sea and Aleutian Islands
are small when compared with those of the Gulf of Alaska, the center of

sablefish abundance.

The eastern Bering Sea sablefish fishery was initiated by Japanese
longliners in 1958. This small fishery grew rapidly during the early 1960s.
A Japanese record catch of 28,520 metric tons was landed in 1962. After
1966, when longliners began to be displaced by the expanding trawl fishery,
new sablefish longlining areas were established in the Aleutian region. The
peak Aleutian catch of 3,580 metric tons was taken in 1972. Since then,
catches have continued to decline and recent catches have been at low levels;
e.g. the total all-nation catch in 1980 was 1,847 metric tons in the Bering
Sea and 267 metric tons catch in the Aleutian region. In 1982 the optimum

yield for sablefish was 3,500 metric tons for the Bering Sea area and 1,500
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metric tons for the Aleutians region. While foreign fishermen still take
most of the catch (4,570 metric tons for both regions in 1982), domestic
fishermen have started to participate in the BSAI sablefish fishery (776

metric toms harvested in 1982).
2.2.1.6 Halibut

Halibut fisheries are restricted to domestic fishermen who fish in
" the Bering Sea primarily in the spring and summer months. However, signifi-
cant numbers of halibut are taken incidentally in the foreign trawl fishery,
primarily during the winter months when halibut are concentrated along the
edge of the continental shelf. There are extensive halibut savings areas
in the southeastern Bering Sea to protect nursery grounds. In addition,
time-area closures are imposed on the foreign trawl fleet to limit their

incidental halibut catch.

A few U.S. vessels conducted a small fishery in the southeastern
Bering Sea between 1930 and 1934. In those years the Bering Sea was open to
fishing at the same time as the Gulf of Alaska. No further fishing occurred
in the area until 1952, when U.S. vessels began taking about 100 metric tons
annually from fishing grounds east of 175°W longitude. To encourage fishing
in the Bering Sea, the fishing season was opened one month earlier than in
the Gulf of Alaska beginning in 1958. The catch began to increase, reaching
nearly 4,400 metric tons in 1962 (Myhre et al. 1977), about equally divided
between U.S..and Canadian vessels. The International North Pacific Fishery
Convention determined that halibut in the Bering Sea no longer qualified for
abstention and Japan was allowed to enter the fishery in 1963. A three-
nation catch limit of 5,000 metric tons was established by the International
North Pacific Fishery Commission for that portion of the Bering Sea along the
edge of the shelf between Unimak Island and the Pribilof Islands. The 1963
catch from the quota area reached 4,974 metric tons and the total catch for
the area east of 175°W was 7,254 metric tons. In 1964, a catch limit of
2,900 metric tons was set for the area between Unimak Island and the Pribilof
Islands, but only 972 metric tons were taken from the depleted stocks.

Japan discontinued longlining for halibut after the 1964 season. Catches
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declined after that time, and since 1970 have averaged about 250 metric
tons,largely caught by. U.S. vessels. In the Bering Sea, despite a large
halibut savings area in Bristol Bay, the foreign incidental catch of halibut
remains more than half the total directed catch of the setline fishery,

which averaged about 600 metric tons annually between 1977 and 1982.

The 1983 BSAI halibut quota has been raised to 2.4 million pounds (1,091
metric tons). A special 400,000-pound quota was set aside for the small
boat, native halibut fishery that is just beginning to develop in the near-
shore waters off the Pribilof Islands, Nelson Island and Nunivak Island.

2.2.1.7 Yellowfin Sole

The yellowfin sole resource of the eastern Bering Sea was substantially
“overfished by the Japanese and the Soviets in the early 1960s. Analysis
indicated that continued overfishing through the 1960s reduced the exploit-
able biomass (é-year old fish and older) to an historic low of about 600,000
metric tons in 1969. In the last decade, the resource has recovered
slightly.

Catches from 1972 to 1977 were relatively low (average annual catch of
58,000 metric tons) due primarily to the absence of a directed fishery for
yellowfin sole by the U.S.S.R. The U.S.S.R. re-entered the yellowfin sole
fishery in 1978-1979, and catches nearly doubled over the average annual
levels of 1972 to 1977. The U.S.S.R. was not allowed to fish in the U.S.
200-mile conservation zone in 1980 although they were allowed to process
catches take by U.S. fishermen in joint venture operations. As a result of
tHe absence of the U.S.S5.R. fishery, overall catches of yellowfin sole
declined to 87,000 metric tons in 1980. Two new developments in the 1980
fishery were the increase in catches from 1,900 metric tons in 1979 to 16,000
metric tons in 1980 by vessels from Republic of Korea and the catch of 9,600
metric tons by the U.S./U.S.S.R joint venture operation. In 1982, U.S.
fishermen harvested 17,000 metric tons of yellowfin sole in joint venture

fisheries, mostly from Bristol Bay (North Aleutian Shelf planning area).
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2.2.1.8 Atka Mackerel

In the early 1970s, the Soviet trawl fishery intensified its effort
towards Atka mackerel and other relatively unexploited species when its
principal target species, Pacific ocean perch, declined in commercial
abundance. The Soviet harvest of Atka mackerel in the BSAI region increased
from 949 metric tons in 1970 to peak at 22,622 metric tons in 1978. In 1980,
the U.S5.5.R. catch declined sharply to 937 metric tons due to the termination
of Soviet fisheries in U.S. waters; however, overall catches remained near
recent levels as the Republic of Korea increased their harvest to 17,483

metric tons.

Japanese harvests of Atka mackerel have been increasing annually since
1977, although they are still at relatively low levels with 1,719 metric tons
taken in 1980. Much of the Japanese catch was taken by vessels of the
landbased dragnet fishery. The all-nation catch of Atka mackerel has
remained relatively stable from 1977 to 1980, averaging about 22,000 metric

tons annually.

Approximately 77 percent of the 1980 all-nation catch came from the
Aleutian Islands region. Only a small amount is taken alcung the edge of
the continental shelf between the Pribilof Islands and Unimak Pass. Within
the past year, however, representatives of the Marine Resources Company
and Northwest and Alaska Fisheries Center research surveys have reported
concentrations of this species previocusly not noted. This could be due to an
expanding population as abundance appears to have increased in the Aleutian
region. In 1982, domestic fishermen took close to 13,000 metric tons of Atka
méckerel as part of a U.S./U.S.S5.R. Jjoint venture. Unfortunately, very
little is known about Atka mackerel to clearly define its abundance or

distribution in the eastern Bering Sea.

2.2.1.9 Other Flatfish

This species complex is made up of the following small flatfish, which

are mainly restricted to waters of the continental shelf: flathead sole,
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rock sole, Alaska plaice, and small amounts of rex sole, dover sole, starry
flounder, longhead dab, and butter sole. Catches of these species are almost
entirely from the eastern Bering Sea, with only small amounts taken in the
Aleutians., All-nation catches of these species in the eastern Bering Sea and
Aleutians were relatively stable in the 1960s, ranging around 30,000 metric
tons, but increased to about 92,000 metric tons in 1971. At least part of
this increase is due to better species identification and reﬁorting of
catches in the 1970s. After 1971, catches declined to about 22,000 metric
tons in 1977, increased to 43,000 metric tons in 1978, and were 35,600 metric
tons in 1979 and 34,400 metric tons in 1980, Because these species are
incidental to target fisheries, fluctuations in catches are thought to be
mainly a function of changes in fishing effort for target species,
particularly yellowfin sole. The absence of a U.S.S.R. target fishery for
yellowfin sole from 1973 to 1977 may be the primary cause of the relatively
low catches of other flatfish in this period. Winter closure of areas in
the southeastern Bering Sea for the protection of Pacific halibut may have

also restricted catches of flatfish.

2.2.2 Pelagic Finfish

Exploitable pelagic finfish in the eastern bBering Sea include herring,

salmon and capelin. The principal species in this group is herring.

2.2.2.1 Herring

Pacific herring have been commercially exploited on a continuous basis
since 1960 when the Soviet Union began a fishery on the herring wintering
grounds northwest of the Pribilof Islands. Japan entered the fishery in 1967
with a winter trawl fishery and a spring gillnet fishery for herring roe
near the western Alaska coast. Catches generally increased through the
early years of the fishery, except in 1965 and 1966 when the Soviet fleet
reportedly failed to find herring concentrations. In 1970, the fishery
peaked with an all-nation harvest of 146,000 metric tons. In the following

years, catches declined sharply due to a series of apparently weak
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year-classes.1) In 1976, catches began to rise slightly as herring
abundance began to increase, but in 1977 the U.S. established a quota of
21,000 metric tons in response to uncertainty about the status of the

resource (Barton and Wespestad 1981).

In 1977, the first large-scale U.S. herring fishery since the 1940s
began operation in the nearshore waters of northern Bristol Bay. The U.S.
fishery primarily harvests herring for roe along with small amounts of roe on
kelp. Since 1977, the fishery has expanded from Bristol Bay to nearly all
coastal spawning areas including Security Cove, Goodnews Bay, Kokechik Bay
and Norton Sound. Domestic herring for roe catches in the BSAI increased
from just over 2,000 metric tons in 1977 to 7,305 metric tons in 1978, 11,750
metric toms in 1979, 18,092 metric tons in 1981, and approximately 28,000
metric tons in 1982. Roe on kelp harvests have ranged between 100 and 200
metric tons over those same years. Food and bait harvests are largely
limited to the water around Unalaska Island (Fried et al 1982).

Since U.S. extended jurisdiction, several management measures have
been enacted that altered the foreign fishery and limited catches. Foreign
catch quotas were established in 1977 (19,400 metric tons) and 1978-1979
(8,600 metric tons each year). In 1980 and 1981, foreign fishing for herring
was totally prohibited and offshore domestic fishing for herring was pro-
hibited north of 58°N latitude. In December 1982, the Alaska Board of
Fisheries changed existing requlations to allow a 10,000 metric ton offshore
domestic trawl fishery for herring in the Bering Sea if the inshore sac roe

fishermen fail to take the allowable harvest.

1) Available data (Wespestad & Barton 1980) indicate that eastern Bering Sea
herring stocks declined in abundance in the early 1970s. Age freguency
and length frequency data indicate that recruitment to the fishery was
very low in the late 1960s and early 1970s. Soviet relative abundance
data on herring year-class strength from 1947 to 1976 show that most of
the year-classes from the 1960s were of below average strength. This
data reinforces the suggestion that high levels of catch on weak stocks
were the cause of the decline in catch,
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2.2.2.2 Salmon

The BSAI region domestic salmon fishery is a nearshore fishery with
fishing grounds that extend from Unalaska Island in the Aleutians to Norton
Sound. Major coastal - fishing grounds are found around Unalaska, Cold Bay,
Port Moller, in Bristol Bay, around the mouth of the Kuskokwim and Yukon
Rivers and in Norton Sound (see also Technical Memorandum BC-1). Salmon
harvests have been above historical averages for the last several years in
most districts. Biologists believe this is a result of both conservation
practices (including the reduction of foreign fishing) and favorable
environmental conditions. Historical information on salmon fisheries is
taken from Alaska Department of Fish and Game (ADFG) annual management

reports for each area (ADFG 1982a).

Bristol Bay, with its large run of sockeye (red) salmon, produces by far
the largest proportion of salmon caught in the BSAL. The salmon season
starts with king (chinook) runs in early June in Bristol Bay and lasts
until September when fall runs of chum salmon are harvested in the Yukon and

Kuskokwim Rivers.

The Bristol Bay salmon fishery is the state's largest and over the years
has ranged from 400 fish in 1884 to a record catch of 28 million fish, mostly
reds, in 1980. The 1963 to 1972 average was 9.8 million fish, and the 1973
to 1982 average was 13.8 million, illustrating the come back of the area's
salmon resource. The usual breakdown is 80 percent reds, with the remaining

20 percent pink, coho, chum, and king salmon.

The northern Alaska Peninsula/Aleutian region's total salmon harvest

averaged just over 1.8 million fish during 1973 to 1982. On the northern
Alaska Peninsula, red and chum salmon are the major species harvested. Pink
salmon make up the majority of the Aleutian Island catch. The fishery is

carried out by drift gill nets, purse seines, and set gill nets.

The first commercial catches in the Kuskokwim district were reported in
1913; however, the fishery did not expand much until 1939. The 1963 to 1972

annual average harvest was 136,000 fish and the 1973 to 1982 average was
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677,000, primarily reflecting increased fishing effort. Approximately 48
percent of the Kuskokwim district catech is usually chum salmon, 36 percent

coho, and the remaining 16 percent pinks, reds, and king salmon.

The lower Yukon River commercial salmon fishery started in 1918, but
closed between 1925 and 1931 to protect subsistence users. Since then,
commercial salmon fishing has been continuous and has expanded rapidly
since statehood in 1959. The 1963 to 1972 annual average for the Yukon River
salmon harvest was 241,000 fish, and the 1973 to 1982 average was about 1.2
million. The Yukon River commercial salmon catch is usually made up of

approximately 89 percent chum salmon with the remainder mostly king salmon.

Commercial salmon fishing began in Norton Sound in 1961 and first
concentrated on king and coho salmon. Since then operations have expanded to
include all five salmon species. In Norton Sound, the 1963 to 1972 annual
average salmon catch was 147,000 fish, and the 1973 to 1982 average was
311,000, reflecting recently increased effort. The Norton Sound salmon catch
is usually made up of about 48 percent pink salmon, 45 percent chum salmon,

and 7 percent coho and king salmon.

There is also limited "high seas" salmon fishing well offshore in the
BSAI (Navarin Basin planning area). This fishery, which started in 1952 is
dominated by Japanese mothership operations. From 1971 to 1975, the Japanese
took 6.8 million salmon from Bering Sea subareas 8 and 10, which overlap the

Navarin Basin.
2.2.2.3 Capelin

To date there has been no commercial capelin fishery in the BSAI regin.
Little is known about this small, smelt-like fish in Alaska but commercial
quantities are thought to exist in Bristol Bay and Norton Sound. There has
been some interest in establishing a Bering Sea capelin fishery to supplement
existing herring fisheries; and a state-supported demonstration fishery is
planned for Norton Sound in June 1983 (D. Nashoolik, President, Arctic
Sea, Inc.). If a Bering Sea capelin fishery develops, it will probably

target on female capelin with roe for the Japanese market. It is not
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expected that such a fishery would exceed 10,000 metric tons per year,
primarily due to limited markets (Hale 1983). P

2.2.3 Shellfish

2.2.3.1 Squid

There is little information available on distribution, abundance, and
biology of squid stocks in the eastern Bering Sea and Aleutian Island
regions. Squid are generally taken incidentally or are temporarily

targeted when large concentrations are encountered. ' Gonatus magister and

Onchoteuthis borealijaponicus are the major components of squid catches.

G. magister predominates in catches made in the eastern Bering Sea whereas 0.

borealijaponicus is the principal species encountered in the Aleutian Islands

region.

Reported catch data are somewhat limited, dating back only to the late
1970s. Overall catches declined after 1978 (9,411 metric tons) with a total
all-nation catch of 6,343 metric tons in 1980. Approximately 63 percent
of the total squid catch in 1980 came from the eastern Bering Sea region.
In 1982, U.S. fishermen in joint ventures harvested 5 metric tons from the

BSAI region.
2.2.3.2 Crab

The world catch of crab increased from 404,800 metric tons in 1976 to
448,800 metric tons in 1977 (Food and Agricultural Organization 1978). Of
tﬁe 44,000 metric tons increase, 10,300 metric tons (23 percent) came from
increased yield in the eastern Bering Sea. Taken together, all-nation
landings of king and Tanner crabs made up 31 percent (127,000 metric tons) of
the world crab catch in 1976 and 28 percent (127,500 metric tons) in 1977.
Landings of king and Tanner crabs in the eastern Bering Sea were 11 percent
(44,100 metric tons) and 12 percent (54,400 metric tons) of the world crab
catch in 1976 and 1977, respectively.
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King and Tanner crab provided 59 percent of the domestic crab catch
in 1981 (NMFS 1982). Tanner crab have become more important in recent years
and current landings have exceeded those of king crab. In terms of landed
value, king crab is the most important crab fishery, although the relative
value of Tanner crab has been increasing. Only limited quantities of
Dungeness crab are taken in the BSAI region. During the last 2 years,
domestic fishermen have started harvesting golden king crab and Korean hair
crab. Bering Sea king and, to a lesser extent, Tanner crab catches have
declined precipitously in the last 2 years. King crab harvests peaked in
the 1980-1981 season at just under 170 million pounds. The 1982 season
totals were very low at 26.5 million pounds, leaving many crab fishermen
in a desperate situation. Tanner crab catches have experienced similar,

though less drastic, declines.

Japan and the U.S5.S.R. were the only foreign nations that engaged
in directed fisheries for king crab. Except for 1960 and 19461, Japan took
most of the annual landings every year until 1971. Japan's catch peaked in
1964 with 5.9 million crabs weighing 18,600 metric tons. A steady decline in
Japanese landings followed, and by 1970 the Japanese catch had declined to 28
percent of the 1964 peak catch., Starting in 1965, blue king crab from the
Pribilof population made up 3 to 48 percent of the Japahese king crab catch
annually. Japanese catches continued to decline from 1970 until Japan

stopped fishing in 1974.

The U.S5.5.R. entered the fishery in 1959 with a catch of 620,000 crab
weighing about 1,00ﬁ metric tons. The Soviet fishery expanded rapidly
and peaked in. 1961 with a catch of 10,200 metric tens. In 1960 and 1961,
tﬁe Soviet ecatch actually exceeded that of the Japanese by a small number,
although the weight of the Soviet catch was somewhat less. The Saviets
landed more than 6,100 metric tons in each succeeding year until 1966. The
Soviet catch was 3,800 metric tons in 1967 and only 800 metric tons by 1970.

The Soviets did not continue their fishery after 1971,

U.S. fishermen began harvesting king crab in the Bering Sea with trawil

gear in 1947. There were small catches that peaked in 1953 at 900 metric
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tons. A gradual decline in effort followed until 1959, when no U.S.
king crab catch in the Bering Sea was reported. Available markets were
filled by the rapidly growing fisheries in less remote areas. A period of
fluctuating, low catches (less than 450 metric tons) followed from 1960
through 1966. In 1967, the U.S. crab fishery in the Bering Sea began to
expand, primarily as a result of declining catches in other areas.
Historical information on domestic crab fisheries is from the ADFG Westward
Region Annual Shellfish Report (ADFG 1982b).

King Crab: Since the mid-1970s Alaska king crab harvests have been
dominated by landings from the BSAI. While red king ‘crab accounts for the
greatest proportion of the harvests, an important blue king crab fishery is
centered around the Pribilof Islands and a brown king crab fishery is just
getting started (total landings of 415,000 pounds during the 1981-1982
season). Red king crab landings increased steadily from the fishery's
beginning in Bristol Bay in 1953 until 1980, when close to 190 million pounds
were harvested, In the 1981-1982 season, catches plummeted to about 85
million pounds and catches during the 1982-1983 season further declined to
crisis levels. Blue king crab landings were first made in 1973, and have
generally increased with just over 11 million pounds harvested during the
1980-1981 season. Brown king crab catches are beginning to increase as

landings of red king crab drop off.

The Bering Sea king crab season has changed dramatically since the early
1970s when it lasted most of the year. Now because of vastly increased
fishing effort and reduced stocks, the season begins in earnest in September
and is mostly over by late November. The relatively small Norton Sound king
crab fishery, which began in 1977, and the Bristol Bay 6-1/2 inch shell
crab fishery both occur during the summer. There is also a small, local
shorebased through-the-ice fishery for king crab around Nome that occurs from
February through April.

In 1977, exploratory blue king crab fishing in the St. Matthew Island

area yielded 500 metric tons. The St. Matthew area fishery continued in

1978, with a catch of 900 metric tons by 22 vessels, and in 1979, when some
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blue king crab were taken as far north as St. Lawrence Island. Interest in
the 1979 fishery was low, however, and only 96 metric tons were landed by 17
vessels. Typically, blue king crabs in the northern district are smaller
(average 1.8 kilograms) than those taken in the Pribilof Islands (3.5
kilograms). '

The time series of catch-per-unit-of-effort (CPUE) statistics indicates
that southeastern Bering Sea red king crab were at moderate levels of
abundance in 1953, increasing through the 1950s; catch rates peaked in 1959.
Both Japanese and Soviet fisheries enjoyed high catch rates in 1959 and 1960.
CPUE peaked before the record foreign catches of the early 1960s. The
average size of crab taken in the Japanese fishery was stable from 1956 to
1962; it ranged from 158.0 to 158.9 millimeters carapace length (or approxi-
mately 3.3 kilograms). Both CPUE and average size generally decreased from
1964 to 1967 despite relatively stable levels of effort. In 1967 the average

size reached 153 millimeters carapace length (approximately 2.9 kilograms).

Catch rates in the U.S. fishery declined precipitously from 1966 to
1970, and by 1970 the catch rates of all three nations (U.S., Japan,
U.S.S.R.) reached all-time lows. U.S. fishery efforts were increasing during
this period while those of foreign fisheries were declining. The average
size of red king crab taken by both U.S. and Japanese fisheries declined
significantly from 1967 to 1970. Those taken by the U.S. fell from 3,5
kilograms in 1967 to 2.3 kilograms in 1970. -

Data for the pre-1973 Pribilof Islands blue king crab fishery are
sparse. The Japanese catch in 1973 was taken incidentally to Tanner crab
fishing. ODomestic effort was minimal (6,800 pot lifts) in 1973, the catch
was small (580 metric tons), and U.S. CPUE was 25.6 crabs per pot 1lift. U.S.
effort increased to 45,500 pot lifts in 1974 and decreased to 16,300 in 1975.
There is a similar fluctuation in the catch. CPUE in 1974 (19.9 crabs per
pot) and 1975 (19.3 crabs per pot) was stable. Starting in 1976, U.S. effort
in the Pribilof Islands increased substantially, reaching 64,400 pot lifts in
1976, 78,300 in 1977, and 101,200 in 1978. Catches were, however, stable
during this pericd and averaged 2,900 metric tons. CPUE fell from 19.3 crabs
per pot in 1975 to 12.1 in 1976, 10 in 1977, and a low of 8 in 1978.
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Tanner (Snow) Crab

Two species of Tanner (snow) crab (Chionoecetes bairdi and C. opilio)

are harvested in the BSAI.

The distribution of C. bairdi is strongly associated with the coast of
the Alaska Peninsula, continental slope areas, and the Pribilof Islands.
Surveys have mapped two centers of abundance in most years. Most of the
population has generally been found in the area north of the Alaska Peninsula
(North Aleutian Shelf planning area); another area of concentration has
centered on the Pribilof Islands (St. George Basin planning area). The two
centers of abundance are connected by a region where C. bairdi is lower in
abundance. C. opilio appears to dominate in abundance north of 58°Nj;

however, distribution appears to vary between years.

Before 1965, Tanner crabs were taken incidentally to king crab fishing.
Some directed fishing by Japan did, however, take place as early as 1954,
according to reports in International North Pacific Fisheries Commission
(INPFC) statistical yearbooks. Effort was small and few catch data were
given. Directed Tanner crab fishing started after 1964, when bilateral
negotiations led to progressively smaller Japanese and Soviet king crab
quotas. The U.S. entered the fishery in 1968, but fishing was incidental to
king crabbing until 1974. The U.S.S.R. discontinued its fishery after 1971,
but Japan's Tanner crab fishery continued through 1980. Until 1978 the U.S.
fishery was almost entirely for C. bairdi. Since that time, both species
have been taken, although C. bairdi still accounts for most of the U.S.
catch,

Domestic Tanner crab landings in the eastern Bering Sea were less than
460 metric tons annually from 1968 to 1973. Some 482,000 crab were taken in

the peak year of this period. After a directed fishery was begun, C. bairdi

catches grew rapidly from 2,300 metric tons in 1974 to 10,100 metric tons in
1976 and peaked at 30,020 metric tons in 1978. The 1979 catch was much
reduced and only 19,280 metric tons were taken, The domestic C. opilio

fishery, which only occurs in the Bering Sea, began in 1978 with a catch of
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only 780 metric tons but grew rapidly to 14,600 metric tons ih.1979 (ADFG
1979). Interest in C. opilio in 1979 was triggered by low production of C.
bairdi. In aggregate, U.S. landings of Tanner crab in the eastern Bering Sea
peaked in 1979 with landings of 33,900 metric tons. Catches since then have
declined, but increasing ex-vessel values of Tanner crab caused the value of

the 1982 catch to increase.

Korean Hair Crab

Another crab fishery is developing in the eastern Bering Sea. Landings

of Korean hair crab (Erimacrus isenbeckii, also known as horse crab) were

4.5 metric tons in 1979, 27.3 metric tons in 1980 and 90.9 metric tons in
1981. Survey estimates in 1979 indicated that about 5,700 metric tons could
be harvested if hair crab were exploited at the same rate as other eastern
Bering Sea crabs and ADFG expects this fishery to continue to grow. About
half of the available resource is in the Pribilof district (St. George Basin

planning area).

2.2.3.3 Snails

Japan has commercially harvested snails in the eastern Bering Sea
since 1971 (MacIntosh 1980). The fishery occurs east of 175°W longitude
on the continental shelf northwest of the Pribilof Islands. Statistics
available since 1972 indicate that about 3,000 metric tons of edible snail
meats (11,000 metric tons live weight) were harvested each year from 1972
through 1975, Total weight and recovered meat weight data from the 1974
harvest indicate an edible meat recovery of 27 percent. This value is
similar to values of edible meat recoveries of 26.8 to 30.6 percent obtained

by MacIntosh and Paul (1977) for four species of eastern Bering Sea snails.

The most common gastropod in Japanese catches made northwest of the
Pribilof Islands in 1973 was Neptunea pribiloffensis, about 70 percent of

the catch by weight. Buccinum angulosum and B. scalariforme accounted for an

additional 23 percent of the catch.
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In 1977, Japan began to supply the United States with statistics on

the number of vessels and amount of effort expended in the eastern Bering Sea
snail fishery. Vessels licensed for this fishery range from 96 to 490 gross
metric tons and from 25 to 50 meters in length. Between June and October
1977, three vessels caught 404 metric tons of edible meat, approximately 15
percent of Japan's 3,000 metric tons quota. The vessels had an average catch
of 2.7 metric tons of meat per day. In 1978, a maximum of nine vessels
caught 2,200 metric tons of edible meat between May and November. The
average catch rate during the 1978 fishery was 2.9 metric tons per day.
In 1979, three vessels caught only 537 metric tons of edible meat in a
fishing season that began in July and ended in October. The average daily

catch was 2.8 metric tons on the remainder.

We know little about Japanese fishing techniques, but in 1973, one
vessel fished about 6,000 pots on 12 groundlines (500 pots per groundline)
and took three days to pick and rebait the entire set of gear. An éverage
catch rate of 4 kg/pot/3-day soak was reported by that same vessel. In the
1977 fishery, the average catch rate was reported as 0.9 kg/pot/33-hour soak
(MacIntosh 1980).

All processing of the snail catch now occurs on board the catcher
vessel. This consists of crushing the shells, briefly cooking the meats, and
removing any soft parts and shell fragments. The meats are graded by size
and quality and quick-frozen in trays. Small snails in the catch may be

frozen whole.

~ The only available figures on the value of the snail fishery are
derived from estimates of the ex-vessel price of snail meats., These figures
are used by the U.S. as a base for calculating fee schedules for foreign
vessels fishing within the extended jurisdiction zone. Estimated ex-vessel
prices for the years 1976 to 1978 are $600, $600, and $1,657 per metric ton
for snails in the eastern Bering Sea. The total allowable catch has been
allocated to Japan, the only nation now invalved in the fishery. Japan's
1977 to 1979 quotas were set at 3,000 metric tons of edible meat, the
same level as the average catch for the years 1972 to 1975.
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Domestic fishermen and processors have expressed interest in the Alaska
snail resource, but their future involvement is less certain than the future
involvement of Japan. Although crab vessels would be well suited to snail
pot fishing, most crab fishermen consider fishing for Gulf of Alaska and

eastern Bering Sea bottomfish as an alternate or supplemental activity.

Attempts to initiate a domestic snail fishery in the Gulf of Alaska have
not been productive. They have been exploratory in nature but show promise
as potential off-season operations in the next few years. Innovative pro-
cessing and marketing techniques as well as a continued increase in the value
of the traditional frozen meat product will be necessary conditions for the

initiation of a domestic snail fishery.
2.2.3.4 Clams

A geographically isolated, discrete stock of Alaska surf clam (Spisula
polynyma) has been described with a conservatively estimated exploitable
biomass of 329,170 metric tons (: 52,000 metric tons) and potential annual
yield equal to 17,775 metric tons (maximum sustainable yield) of whole clams.
The species is long-lived. (maximum observed age 25), slow growing, fully
recruited to the spawning population at 8 years of age, and attains maximum
biomass at 9.4 to 13 years of age. Mortality increases rapidly with
increasing age beyond 14. At present, the stock appears to be in a state
of equilibrium, probably because it is not fished. Age-composition data
suggest that 11-year old clams are the youngest age-group fully recruited to
harvest gear equipped with collecting bags with rings 7.6 centimeters in
diameter. The use of rings 5 centimeters in diameter in the collecting bags

lowers the age of full recruitment to the gear to 10 years.

In view of the sizable potential yield of the stock and production
catch rates, which averaged 736 kilograms of clams per hour with a harvester
1.8 meters wide, a clam fishery off the north coast of the Alaska Peninsula

has development potential.
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2.2.3.5 Shrimp

A Japanese mothership fishery with about 25 catcher boats began har-
vesting pink shrimp (Pandalus borealis) and sidestripe shrimp (P. goniurus)

near the Pribilof Islands in 1960. The fishery in this area peaked rapidly
at nearly 30,000 metric tons in 1963, then declined dramatically and has been
inconsequential since 1967. The shrimp fishery in the eastern Bering Sea was
first managed in 1977, when prohibitions were placed on retention of shrimp
by any nation other than the U.S. in jurisdictional waters in the Bering

Sea.

A small domestic shrimp fishery started in the Bering Sea in 1975 in the
waters surrounding Unalaska Island (Unalaska Bay, Makushin Bay, Usof Bay,
Beaver Inlet) in the St. George Basin planning area. Catches peaked in 1978
at just over 6.6 million pounds. Reduced harvests have been required in
recent years because of depressed stocks, and Unalaska Bay has been closed to
shrimping since the 1980-1981 season. Total catch for the 1981-1982 season
totaled'stt under 2.2 million pounds. During its peak years, the shrimp
fishery occurred throughout the year, but activity during the last several

years has been confined to the months from November through June.
2.2.3.6 QOctopus

Octopus are found in many locations in the BSAI. In 1982, over 26,900
pounds were landed as an incidental catch in the Tanner crab fishery. There
is little information on the size of the resource, but if additional markets

develop for octopus, a small fishery may arise.

2.2.3.7 Sea Urchins

Sea urchins are abundant around the Aleutian Islands. They are marketed
for. their roe, which is considered a delicacy. If a sea urchin fishery

develops, it is expected that it will be relatively small and of local

importance only.
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2.3 BIOLOGY

The demersal assemblage of the southeastern Bering Sea shelf (including
the St. George Basin, North Aleutian Shelf, and Navarin Basin areas) is
dominated by fishes; to the north (including Norton Basin), invertebrates,
primarily echinoderms, predominate. The reasons for the relative scarcity of
demersal fish in the Norton Basin area, which has 15 percent of the eastern
Bering Sea's continental shelf, but less than 3 percent of its demersal fish
resource, are not well understood but low water temperatures are thought to

play a role (Zimmerman 1983).

As shown in Figure 2-1, walleye pollock and to a much lesser extent,
Pacific cod dominate the southeastern Bering Sea's demersal assemblage. The
next most important component is the flounders. Yellowfin sole dominate
this group and the overall assemblage of the inner shelf (National Marine
Fisheries Service [NMFS] areas 1 and 4; North Aleutian Shelf area), and the
Greenland turbot, flathead sole, and Alaska plaice gain prominance in the
central Bering Sea (NMFS areas 2 and 3; St. George Basin and Navarin Basin

areas; Figure 2-2).

Halibut are relatively abundant in the St. George and Aleutian Shelf
planning areas and probably reach the northern limit of their range in the
central Bering (Navarin Basin area). Crab is most abundant in the southern
sections of the Bering Sea although commercially important populations are
found in Norton Sound. This group is primarily represented by the com-
mercially important king and Tanner crabs. The other most common

invertebrates are starfish, snails, sea squirts (ascidians), and sponges.

Pelagic fish have not been as systematically sampled in the Bering Sea
as have demersal assemblages, but vast populations of salmon, important
populations of herring, and potentially significant capelin populations are
present. As with demersal resources, populations are greatest in the south-

eastern Bering Sea and decrease in the northern areas.
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In addition to the general distribution and abundance patterns briefly
described above, it must be noted that all species show a patchy distribution

and have specifié areas of concentration or particularly high abundance.

This section briefly summarizes some relevant biological characteristics
of the commercially important fish and shellfish species in the BSAI area.
Much of the discussion is based on Morris (1981), Dames & Moore (1982),
Hutton (1981), Higgins (1978), Thorsteinson and Thorsteinson (1982), and

Zimmerman (1983).
2.3.1 Whitefish

The most frequently encountered (and most abundant) species of white-
fish during NMFS surveys in the BSAI area were generally those also most
important in the catches of the foreign fishing fleets -- walleye pollock,
Greenland turbot, Pacific cod, flathead sole, rock sole, and yellowfin

sole.

A summary of the life history characteristics of these principal white-
fish species is shown in Table 2-3. The following subsections provide brief
discussions of the pertinent biological factors believed to affect resource
abundance and the commercial fisheries over this study's 25-year planning

horizon.

2.3.1.1 Walleye Pollock

Walleye pollock (Theragra chalcogramma) are the most abundant demersal

sbecies in the BSAI. They are widely distributed over the continmental shelf,
"but are most abundant along the shelf edge. Pollock grow quite rapidly and
attain an average weight of 1 pound and a length 16 inches at about 4 years.
The fishery harvests primarily 2 to 6 year olds although pollock live to be
14 and 15 years old.

Spawning occurs between late February and June, usually peaking in May,

along the outer continental shelf in waters 40 to 1,000 feet deep. While
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pollock eggs and larvae are found throughout the southeastern Bering Sea,
spawning activities are concentrated between the Pribilofs and Unimak Island
in the North Aleutian Shelf and St. George Basin planning areas. The eqgs
develop in the surface layers. Pollock eggs hatch in 2 or 3 weeks, depending
on the temperature, and the larvae float near the surface for an unknown
period of time. Juvenile pollock become demersal at lengths of 1 to 2 inches
and reach 3 to 4 inches during their first year, suggesting that larvae may
drift pelagically for several months (Morris 1981).

Pollock feed near the seafloor on zooplankton (especially euphausiids),
but older (20 inches) pollock are cannibalistic on young (12 inches) pollock.
Pollock in turn serve as an important food resource for a wide variety of

other fish species, marine mammals and marine birds.

The distribution of pollock appears to be strongly influenced by
temperature, which may account for annual shifts in population location.
Pollock also undertake extensive seasonal migrations associated with feeding

and reproduction (see Table 2-3).

Although pollock have a relatively large biomass, the exploitable
population is composed mostly dF young fish of ages 3 and younger.
Reproductive potential is lower now than in the past when the population had
a greater number of older, more fecund fish. Although pollock range to about
3 feet in length; the average size of harvested fish is 12 inches. Since
maturity for most pollock is not reached until ages 3 or &4, the failure
~0f one or two successive year-classes in such a young population could have
disastrous consequences on stock productivity that would severely affect the

large trawl fisheries based upon this resource.

A recent report by Bakkala et al. (1981) indicates that pollock abund-
ance has been on a declining trend since 1973 with the sharpest decline
occurring between 1973 and 1975 (from 14.3 to 11.4 million metric tons) and
then a slower, gradual decline between 1975 and 1980 (from 11.4 to 9.4
million metric tons). They also projected pollock biomass through 1985 and
found that abundance is not likely to undergo any major decline in the

immediate future.
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According to Alverson (quoted in AFDF 1982), yields of the pollock
fishery could be increased through rather intensive fishing effort. Alter-
natively, the fishery could be managed to increase the size of individual

fish by decreasing the catch.

2.3.1.2 Pacific Cod

Pacific cod (Gadus macrocephalus), like pollock, are widely distributed

over the Bering Sea continental shelf, although cod is a somewhat more
shallow water species. Major concentrations occur in the eastern and central

regions at depths that range from 260 to 2,000 feet.

Pacific cod are fast growing and are reported to grow to 40 inches
and 25 pounds. They are exploited at ages 3 to 12 when they average 8 to 12
pounds. Cod are mostly benthic and are caught in waters between 260 and
1,640 feet deep. They mature at age 4 to 5 and can live to be 14 to 15 years
old (Ketchen 1964).

The spawning period and area have not been delineated for cod in the
central or eastern Bering Sea (Morris 1981) but spawning probably occurs from
January to May (Thorsteinson and Thorsteinson 1983). In general, however,
Pacific cod appear to spawn below the mixed layer at temperatures of 32° to
41°F. Females are highly fecund and produce from 1 to 2 million eggs per
individual. Fertilized eggs are demersal and, initially, slightly adhesive.

The incubation period for cod eggs is about 10 to 20 days.

Cod feed primarily on benthic organisms and planktonic organisms and
are a major predator on the juveniles of commercially important crab species

in the Bering Sea.

The migratory habits of Pacific cod are unclear. However, some
researchers (e.g. Low 1974) have réported east-west movements as the fish
migrate back and forth between the continental slope and shelf. Migrations
extending into inner shelf waters apparently involve large numbers of cod

only in relatively warm years.

-35-



The abundance of Pacific cod has increased substantially since the
mid-1970s. The relative abundance of cod increased six-fold between 1976 and
1979 based on Northwest and Alaska Fisheries Center research survey data.
Their surveys also suggest that the large biomass increase resulted from the

recruitment of a strong 1977 year-class and may have peaked in 1980.

2.3.1.3 Yellowfin Sole

Yellowfin sole (Limanda aspera) are widely distributed over the eastern

Bering Sea shelf at depths less than 380 feet and form a major component of
the eastern Bering Sea's ichthyofauna. The center of abundance for this
species is the central region of Bristol Bay (North Aleutian Shelf area) with
a secondary concentration around the Pribilof Islands (St. George planning
area), with deeper water areas such as the Navarin Basin' containing only a
small proportion of the total population. The bathymetfic distribution of
yellowfin sole varies seasonally. During winter, they inhabit the outer
shelf and upper slope, but with the onset of spring migrate to shallower

waters for spawning.

Yellowfin sole appear to spawn from early July through September in
water from 50 to 250 feet deep. Their pelagic eggs have been observed over
most of the Bering Sea with the greatest densities southeast and northwest of
Nunivak Island (extending into the North Aleutian Shelf area). Yellowfin
sole can live 14 or 15 years andlusually enter the fishery between ages 5 or
6. They are a slow growing species and were fished to near depletion in the
late 1950s and early 1960s. The population has since recovered and recent
NMFS analyses of catch data show the abundance of this population remaining
high through the mid-1980s.

2.3.1.4 Pacific Halibut

The Pacific halibut (Hippoglossus stenolepis) is widespread in the

Bering Sea, occupying the shelf edge and upper zones of the continental slope

from Cape Navarin to Bristol Bay. The population is particularly abundant in
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the central Bering Shelf area between 175° - 180° W. The northern limit of
halibut's normal range is placed in Norton Sound at about 64° N latitude.
Currently most fishing for halibut takes place along the Aleutian Islands as

far west as Adak.

Halibut occupy a wide range of depths, performing seasonal migrations to
the shallows (100 to 460 feet) in the spring for foraging and to deeper slope
waters (800 to 1,800 feet) for spawning in the fall and for overwintering.

They are usually found in waters of 36° to 46°F.

The species is prolific and can produce up to 2 million eggs per female.
Spawning occurs over a protracted period of time in the winter, from about
December to February. Eggs are bathypelagic and larvae are free floating,
but after about 4 to S5 months and at about 4 inches length, the juveniles
settle to the bottom. Halibut mature slowly; a mature female will be about
13 years o0ld and over a foot in length. Halibut are known to live to at

least 42 years of age.

Halibut are opportunistic bottom feeders, and will consume whatever prey

is readily available. Juveniles feed primarily on small crustaceans.

The commercially fishable stock of Pacific halibut in the Bering Sea
remains in an unsatisfactory state although 1983 marks a year of significant
improvement with over 100 percent increases in catch quotas. The incidental
catch of small halibut by the foreign trawl fleets during the 1960s and early
1970s has reduced the potential for recruitment and rebuilding of the adult
halibut stocks. Although time and area closures on the foreign trawl fleets
have reduced the incidental catch of halibut in recent years, the stock
probably will never return to a size that will permit catches as large as
those of 1962 and 1963, which were made from a virtually unfished stock.

2.3.1.5 Greenland Turbot and Arrowtooth Flounder

The turbots are larger than most other flounders. They are widely

distributed over the continental shelf and slope with juveniles found mainly
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on the shelf and adults mainly in the deeper waters (>650 feet) along the

continental slope. Greenland turbots (Reinhardtius hippoglossoides), the

most abundant turbet, may reach 36 inches in length and weigh 22 pounds
(Shuntaov 1970). Seasonally they migrate from deep to shallow water and
return, concentrating at depths of 2000 toc 3000 feet in the winter, 1300 to
2300 feet in spring, and 700 to 2300 feet in the summer (Shuntov 1970).
Spawning occurs from October to December. The eggs are bathypelagic, but the
larvae rise to shallow depths of 100 to 400 feet. Recruitment to the fishery
occurs at ages 4 to 7 (Shuntov 1970).

The arrowtooth flounder {(Atheresthes stomias) occurs in the central

Bering Sea along the continental slopes at depths of 650 to 1,640 feet
during their first year, whereas older (larger than 12 inches) fish live on
the slope at depths of 650 to 1,970 feet. In winter, most of the young
flounder migrate to the deepest parts of the shelf and upper slope.

Spawning of the arrowtooth flounder probably occurs from December to
February. The eggs are bathypelagic, but the larvae are found in shallow
waters on the shelf. Metamorphosis occurs after several months and the

juveniles settle to the bottom.

2.3.1.6 Other Flounders

Other important flatfish that occur in:abundance and are widely
distributed along the Bering Sea shelf include the flathead sole
(Hippoglossoides elassodon), Alaska plaice (Pleuronectes quadrituberculata),

and to a lesser extent the rock sole (Lepidopsetta bilineata).

Flathead sole: Flathead sole are found mainly on the eastern Bering Sea

shelf, but on somewhat deeper grounds than those occupied by yellowfin sole
and rock sole. They are caught mainly as an incidental species in the

yellowfin sole and pollock fisheries.

During the winter flathead sole are usually found in deeper waters

(230 to 1,300 feet) than yellowfin sole, rock sole, or Alaska plaice.
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In the spring, these wintering groups migrate eastward to the shallower
waters (65 to 590 feet) of the shelf. During the summer, flathead sole are
widely dispersed over the outer shelf area from Unimak Island northwest into
the central Bering Sea. Some flathead sole remain on the slope during the

summer, but these fish are dispersed.

Flathead sole reproduce in the deeper shelf waters during the winter and
spring (February - May) at depths of 330 to 650 feet. Each female produces
up to several hundred thousand free-floating eggs. Eggs may be transported
from the spawning grounds to shallower (100 feet or less) or deeper (to 1,640
feet) waters. The pelagic larvae float near the surface until they meta-

morphose to adult form and descend to the sea bed.

Rock sole: Rock sole are found mainly on the eastern Bering Sea shelf
in shallower waters where yellowfin sole predominate. They are often found
in association with Greenland turbot, flathead sole, walleye pollock, Pacific

cod, and Tanner crab.
In the eastern Bering Sea and Bristol Bay, rock sole spawn during the
spring (March-June at depths of 230 to 460 feet and temperatures of 33° to

38°F).

Alaska plaice: In contrast to rock sole and flathead sole, Alaska

plaice are always dispersed and do not form separate commercial concentra-

tions.

In the eastern Bering Sea, Alaska plaice are usuélly found in
céntinental shelf waters together with yellowfin sole. They apparently
live throughout the year on the Bering Sea shelf. During the winter,
Alaska plaice occur at depths of 300 to 400 feet or deeper where bottom
temperatures are 34° to 41°F. In summer, they apparently migrate to
shallower water (100 to 300 feet), where they show a preference for water
colder than 37°F.
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2.3.1.7 Pacific Ocean Perch

The Pacific Ocean perch (Sebastes alutus) is the most abundant and

valuable of the Bering Sea rockfishes. They are small in size, rarely

exceeding 3 pounds in weight.

Pacific Ocean perch are widespread along the shelf edge and upper
slope at depths ranging from 490 to 1,640 feet. They are most abundant near
the 590-foot contour, about 70 feet off bottom in qullies, canyons, and
depressions of the upper slope.

fFrom January to May in the Bering Sea the densest concentrations of
Pacific Ocean perch are in spawning areas to the south and west of the
Pribilof Islands at depths of 1,000 to 1,400 feet. Except for distinct
daily vertical migrations attributed to feeding, the schools are relatively
immobile. Ffrom May to September the fish make an intensive foraging
migration to the central Bering Sea; from September to January they return to
their southeastern spawning areas. During this migration, the schools are in
shallower water but are spread out at a greater range of depths (460 to 1,200
feet).

Growth of the species is slow, a 14-year old fish rarely exceeds 16
inches. Sexual maturity is attained at age 6 to 8. Pacific Ocean perch

are caught in the fishery at 5 to 12 years.

Rockfish give birth to live young. Females may produce an average about
10,000 larvae. The larvae are usually born in the spring and in that stage,
and as juveniles, they are one of the chief food supplies of larger fish,
including their own kin.

2.3.1.8 Sablefish

The sablefish or black cod (Anoplopoma fimbria) lives mainly on the

continental slope. Although schools of sablefish are geographically widely

distributed, the exploitable biomass is largely confined to the depths of 490
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to 4,000 feet and to the central portion of its fange in the Gulf of Alaska.
About 13 percent of the estimated exploitable biomass is located in the

Bering Sea region,

Sablefish can live to be 20 years old, but are commonly caught in the
commercial fishery between 3 and 8 years (Low et al. 1980). Somé grow to 100
pounds and 40 inches. Juvenile sablefish are usually found inshore and to
water depths of 500 feet; adults live in 500 to 4,000 feet of water.

Spawning generally occurs between December and April at depths between
820 and 2,300 feet on the continental slope west of St. George Basin
(Thorsteinson and Thorsteinson 1983). There are migrational tendencies in
sablefish populations with some migrations of 2,100 to 2,700 miles in 6 years
recorded (Low et al. 1980).

2.3.1.9 Atka Mackerel

The Atka mackerel (Pleurogrammus monopterygius) occurs in the Bering

Sea from the Aleutian Islands to Cape Navarin., It is a demersal marine fish,

but is frequently encountered in upper water layers.

Little is known of the life history of Atka mackerel. They can grow to
18 to 19 inches and live in 13 to 400 feet of water (Miller and Lea 1972).
Atka mackerel tend to migrate to shallower water for spawning during the

summer and back to deeper water in the fall.

In the Bering Sea, Atka mackerel spawn from June to September in coastal
afeas with stony or rocky bottoms. The eggs are benthic and are deposited in
large masses on stones or in cracks among rocks. The hatched larvae are
found at depths of 6 to 100 feet and move to the surface at night. The
larvae are widely dispersed for distances of up to 200-500 miles from

shore.
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2.3.2 Pelagic Fish

2.3.2.1 Herring

The Pacific herring (Clupea harengus pallasi) is a widely distributed

species that exhibits strong schooling and migratory instincts. Herring
spend about 8 months each year in the open sea far from coasts. Spawning
runs commence in March to May, arriving at the Bering Sea coastal spawning
area in late April to July depending on water temperatures. Adult herring
remain in inshore waters and bays through the summer, then form large schaools
that migrate offshore to overwinter near the bottom in waters deeper than 330
feet northwest of the Pribilof Islands in the St. George and Navarin Basin
areas and along the southern margin of the seasonal pack ice. The exact
location of winter herring concentrations varies from year to year, depending
on sea ice and water temperature conditions.

Larval herring hatch from adhesive eggs deposited on eelgrass and
seaweeds in the coastal zone. The major spawning grounds are found iﬁ
Bristol Bay (North Aleutian Shelf area) with smaller spawning populations in
Security Cove, Goodnews Bay, Nelson Island, Kohchik Bay, Norton Sound (Norton
Basin planning area). After drifting pelagically for 6 to 8 weeks, they
metamorphose to juveniles. The juveniles form small schools and gradually
move seaward toward the mouths of bays and inlets in which they were hatched.
By early fall, individuals about 4 inches long form schools of perhaps 1
million or more fish. Most of the schools move into deeper or offshore
- waters by late fall. They stay at sea for about 2-1/2 years, then return to

shallows to spawn for the first time.

Herring may reach reach a maximum age of about 15 years. They enter the
commercial fishing at ages 3 or 4. Herring populations appear to be highly
sensitive to environmental conditions and wide fluctuations in abundance are

possible.

~42-

't



2.3.2.2 Capelin

Capelin (Mallotus villosis) are small (5 to 8 inches long), smelt-like

fish with a circumpolar distribution. Little is known about Alaska's capelin
resource but relatively large spawning populations are thought to exist in
Bristol Bay (North Aleutian Shelf area) and Norton Sound (Norton Basin
area). Capelin may vary greatly in their annual numbers and spawning habits.
Intertidal beach spawning has been reported from April to May. Males are
larger than females. Both males and females reach sexual maturity at ages 2
to 3. Nothing is known about capelin migration patterns in the Bering
Sea (Pahlke 1981).

2.3.2.3 Pacific Salmon

Five species of Pacific salmon (Oncorhynchus spp.) are produced in

the river systems tributary to the Bering Sea shelf. The sockeye salmon
(0. nerka) is the most abundant species. Next is chum salmon (0. keta) and
then, in order, pink salmon (0. gorbuscha), chinook salmon (0. tshawytscha),
and coho salmon (g; kisutch). Generally, salmon are transitory in the Bering
Sea while travelling as adults from the north Pacific to spawning areas in
the rivers of Alaska and Siberia or as juveniles moving from streams to
feeding grounds in the north Pacific. However, some chinook salmon may spend
some or all of their sea life within the Bering Sea since this species 1is

frequently taken in groundfish trawls along the continental slope.

All species of Pacific salmon have similar life histories but they
differ in fecundity, food habits, growth rate, migration patterns, freshwater
and ocean age, age and size at maturity, and time and location of spawning
(Table 2-4). From early summer to early fall, salmon return from the sea to
spawn in the rivers and streams from which they originated. When they enter
fresh water, they cease feeding and derive their nourishment from body

stores. All Pacific salmon die after spawning.

The fry of some species of salmon proceed immediately to sea; fry

of other species reside in fresh water for a few weeks or for cne or more
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years. They migrate seaward across the shelf to the open ocean regions of
the central and western Bering Sea and north Pacific Ocean, where they spend
most of their marinme life. Depending upon the species, salmon usually spend

from a few months to several years at sea (see Table 2-4).

When salmon are distributed throughout the vast area of the Bering
Sea and north Pacific Ocean (French et al. 1976), they undergo rapid growth
and attain sexual maturity. This period of ocean life may last from a few
months to several years depending on the species of salmon and ocean growing
conditions. More than one generation of sockeye, chum, chinook, and coho
salmon are present on the shelf during ocean life. Immature and maturing
salmon of different races and ocean ages and from different continents or
geographic areas may, depending on the season, become segregated from or
intermix with one another (Royce et al. 1968). Immature chinook salmon
apparently are abundant in the central Bering Sea near the edge of the
‘continental shelf in June and July (Major et al. 1978). Immature chum
salmon have been captured in research gillnets in July in the western Bering
Sea shelf and in the slope area near Cape Navarin and the Gulf of Anadyr
(Nishiyama et al. 1968). A few immature chum and sockeye salmon.have also
been taken during research fishing on the Bering Sea shelf as far north as
62°N in late July (Yonemori 1967).

The distribution and direction of migration and relative abundance
of all five species of Pacific salmon on the Bering Sea shelf are depicted in
Figures 2-3 to 2-7. All five species pass in large numbers through the St.
George Basin and North Aleutian Shelf areas on their way to Bristol Bay. The
Navarin Basin is somewhat less used. All salmon entering Norton Sound pass
through the Norton Basin area. These figures were prepared by the NMFS in
Auke Bay by plotting the locations of capture of each species on a chart of
the Bering Sea shelf for all years for which data are available. For
sockeye, chum, and pink salmon, certain areas of the shelf consistently
yielded larger catches or larger CPUE values than other areas. For chinook
and coho salmon, similar data were available only for Bristol Bay, where
these species have been captured most frequently. Direction of migration of

each species was derived from the published results of tagging experiments
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and direction-of-movement studies. The probable direction of migration was
based on the geographic location or proximity of the home river system of the
gspecies and the verified direction of movement of other salmon species
captured in the same area. For example, maturing sockeye and chum salmon
appear to migrate eastward north, and maturing chum and pink salmon south,
of St. Lawrence Island (Yonemori 1967) (see Figures 2-4 and 2-5). Major
spawning streams of chum and pink salmon are northwest of St. Lawrence Island
in Kotzebue Sound and east of St. Lawrence Island in Norton Sound. Spawning
streams of chinock and coho salmon are also to the east and northwest of St.

Lawrence Island.

The timing of the seaward migration of juvenile Pacific salmon across
the shelf is similar to that of the adult spawning migration (i.e., juvenile
salmon are most abundant on the shelf between early to mid-May and late
September). Although both juvenile and adult salmon are present on the
shelf at the same time, their distributions and migration routes are quite
different. Adult salmon appear toc remain in the offshore waters of the shelf
until they are near the coasﬁal.area of the estuary of their home river or
stream. Juvenile sockeye, chum, pink, and coho salmon, however, appear to
move along the coast during the initial 2 months or so of seaward migration
(Figure 2-8).

2.3.3 Shellfish
2.3.3.1 King Crab
There are three commercially important species of king crab in

Alaska waters. The species commonly referred to as king crab is red crab

(Paralithodes camschatica). The other two commercial species are the

blue king crab (P. platypus) and the brown or golden king crab (Lithodes

aequispina).

King crabs are not true crabs, but are more closely related to hermit

crabs. Members of the genera Paralithodes and Lithodes are noted for their

large size at maturity, spinate bodies, and only three pairs of walking legs.
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Sexual dimorphism in adult king crab of the same age is extreme with
males being much larger than females. O0Only the large male crabs are

currently of economic importance.

King crab like all crustaceans have rigid exoskeletons and must molt
to increase in size. Growth in length occurs immediately after molting and

before the new exoskeleton hardens.

The king crab is relatively long-lived, and individuals of age 15 and as
large as 24 pounds have been taken in the fishery. Most commercially caught
males in the southeastern Bering Sea are 8 or 9 years old and average about 7
pounds. King crab in Norton Sound are about 30 percent smaller. Juvenile

king crabs are heavily preyed upon by fish and large invertebrates.

Red king crab are the most abundant species and inhabit the continental
shelf areas. In the southern Bering Sea, the area of maximum abundance
extends up to 100 miles offshore between Unimak Pass and Port Heiden in the
North Aleutian Shelf area. In Norton Sound they are concentrated between
163°W and 167°W (Wolotira et al. 1977). The blue king crab is second in
abundance with major centers of abundance near the Pribilof Islands (St.
George Basin), St. Matthew Island, and St. Lawrence Island (Norton Basin).
The golden king crab is found in the deeper slope waters (to 3,000 feet) of
the Bering Sea.

The annual life cycle of the red king crab is characterized by a spring
mating and spawning migration to shallow water and a summer and fall feeding
migration to deep water. King crabs reach sexual maturity at 4 to 6 years of
aée. Females molt on the breeding grounds near the Amak Island-Black Hills-
Port Moeller area (North Aleutian Shelf area) between February and May, and
mate shortly after molting. Peak larval hatching and abundance occur from

early May through mid July. Shallow coastal areas are primary settling areas
for juvenile crabs (Curl and Manen 1982).

Litle is known about the biology of the blue king crab but is assumed to

be similar to that of the red king crab. However, recent data show there may

be significant differences (Curl and Manen 1982).
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Even less is known abdut brown king crab bicdlogy. Males are thought to
reach a maximum carapace length of 10 inches. Femaleé reach sexual maturity
at about 5 to 6 inches and are thought to spawn between July and October
(McBride et al. 1982).

2,3.3.2 Tanner Crab
The Tanner, or snow crab, is found mainly in water less than 1,500 feet

from southeast Alaska to the Aleutians, into the Bering Sea and north past

the Bering Straits. Two species of Tanner crab (Chionoecetes bairdi and C.

OEilio) and a hybrid of these species are widely distributed and abundant
along the central and outer continental shelf of the Bering Sea. Although
the two species occur together over most of their geographic ranges, a
separation is found between each species' areas of highest abundance. C.
bairdi are found in deeper, warmer water than C. opilio. Hence, C. bairdi
are most numerous in the southern Bering Sea (St. George Basin and North
Aleutian Shelf) and C. opilio are more numerous in the north (Navarin and
Norton Basins). The highest average abundance of adult Tanner crabs is to
the south and north of the Pribilofs with main concentations found in
waters of 160 to 560 feet. Populations in Norton Sound are mainly composed

of juveniles (Wolotira et al., 1977).

Tanner crab range in carapace widths to 7 inches for C. bairdi and to 6
inches for C. opilio. They live to an estimated maximum age of 14 years.
Males of commercial size usually range from 7 to 11 years old and from 2 to 4

pounds in weight. Sexual maturity is reached at age 5 or 6.

Migration patterns are not well understood. The sexes are separate
during much of the year until they move to their breeding grounds. Eggs
number from 85,000 to over 400,000, and are brooded for nearly a year.
Hatching occurs late the following winter and spring. The hatched larvae are
planktonic for 2 to 3 months, depending on water temperatures, during which
time they undergo numerous molts. Juveniles settle to the bottom to feed and
grow. Tanner crabs feed on dead and decaying molluscs, crustaceans, and

other organisms accumulating on the ocean floor.
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2.3.3.3 Korean Hair Crab

The Korean hair crab (Erimacrus isenbeckii) is found throughout the

Aleutian Islands and as far north as St. Matthew Island; the largest concen-
trations are found in the shallow waﬁers along the northern shore of the
Alaska Peninsula and around the Pribilof Islands (North Aleutian Shelf and
St.'George Basin areas).

Little is known about their biology although females are thought
to reach sexual maturity at age 2 and males at age 4. Males may reach & to

6 inches in length, females may reach 4 inches (Curl and Maven, 1982).

2.3.3.4 Squid

There is little information available on distribution, abundance, and
biology of squid stocks in the eastern Bering Sea. Several species of squid
inhabit the Bering Sea waters. The exact nature and size of this resuorce is
ill-defined, but it is generally agreed to be large. Illex vulgaris, a

common Bering Sea squid, is a typical catch species, ranging in mantle size

from 9 to 14 inches in length.
- 2.3.3.5 Shrimp

Three principal species of pandalid shrimp are found in the Bering

Sea, the sidestripe shrimp (Pandalopsis dispar), the pink shrimp (Pandalus

borealis), and the humpy shrimp (Pandalus goniurus). These species are of

greatest abundance along the central outer shelf and slopes of the central
Bering Sea area. The species of primary commercial interest in the Bering

Sea is the pink shrimp.
These species are bottom dwellers, preferring relatively smooth sand and

mud bottoms. Pink shrimp are small (average body length of from 3 to 5

inches) and are the so-called cocktail shrimp.
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According to NMFS surveys, pink shrimp are found to the northwest of the
Pribilofs, around Unalaska Island, and in Bristol Bay. Their distributional

patterns appear to reflect their temperature requirements.

Shrimp populations are now at low levels. The stocks were overfished in
the early 1960s. Despite the lack of fishing pressure since that time, the
stocks have not recovered. It is possible that heavy predation by walleye

pollock and Pacific cod may contribute to this continued depression.
2.3.3.6 Snails

Large marine snails, some reaching 6 inches in shell length, are
abundant in the waters of the central Bering Sea. The most common large

snails are members of the genera Neptunea and Buccinum, but others such as

Fusitriton, Volutopsius, Beringius, and Plicifusus are also well represented.

NMFS surveys conducted in the summer and fall of 1975 assessed the snail
resource of the Bering Sea shelf. Fifteen species of large marine snails
were found to inhabit the continental shelf and shelf edge of the Bering Sea.

All can be found in the Navarin Basin area (MacIntosh 1980).

Fach snail species inhabits specific depth and temperature regions. Of
the more abundant Neptunea, N. pribiloffensis and N. layrata inhabit the

warmer, deeper waters near the shelf edge, while N. heros and N. ventricosa

inhabit shallower, seasonally cooler waters nearer the coast.

Among the large Neptunea, sexual maturity occurs at a shell length of
3.5 to 3.9 inches, or possibly at about age 10. Egg clusters are laid on
béth living and dead shells of other large snails as available, and without
regard to species. Crawling young hatch directly from egg capsules, lacking

a pelagic stage.

The most common mariné snail in Japanese catches made northwest of the

Pribilofs in 1973 was N. pribiloffensis, which compaosed 70 percent of the

catch by weight. Buccinum angulossum and B. scalariforme accounted for an

additional 23 percent.
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Very little is known about the feeding habits of these gaétopods. All
are carnivorous, and most are thought to be facultative predators and

scavengers feeding on other benthic invertebrates.

2.4 REGULATORY REGIME

The fishing industry is controlled by myriad regulations, laws and
treaties that govern fisheries conservation and management, food processing,

trade and commerce, waste discharge, and safety and health.

Since statehood (1959), the State of Alaska, through the Board of
Fisheries, had managed all of the domestic commercial fisheries onshore and
offshore, while the federal government had been responsible for all foreign
fishing. Passage of the (Magnuson) Fishery Conservation and Management Act
of 1976 (MFCMA, i.e. the 200-mile legislation) nhad several milestone effects
aon the fisheries of Alaska. Most important in terms of the regulatory
process was the requirement that all domestic fisheries outside 3 miles be
federally managed by a fishery management plan. The State of Alaska

continues to manage all fisheries within state waters.
The fisheries of the BSAI outside the U.S. Fishery Conservation Zone
(beyond the 200-mile limit) but east of the U.S.-Russia Convention Line

of 1867 are managed internationally.

Table 2-5 summarizes the regulatory regime for commercial fisheries in

the BSAI region.

2.4.1 State of Alaska

The State of Alaska has jurisdiction over, and regulates and mandates
all fisheries resources within 3 miles of shore. The State carries out its
responsibilities through a regulatory board, the Alaska Board of Fisheries.
The Alaska Division of Commercial Fisheries within the Department of Fish and
Game is the management agency that develops the information base for manage-

ment decisions and carries out the State's day-to-day management activities.
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TABLE 2-5

FISHERIES REGULATORY REGIME IN THE BERING SEA/ALEUTIAN ISLANDS

SPECIES WITHIN STATE WATERS  wITHIN Fcz(?)  gursipe rcz(6)
Groundfish
~Walleye pollock ADF&G usa(2) (No Fishery)
Pacific cod ADF&G usal2) (No Fishery)
Flounders (other) ADF&G usal2) (No Fishery)
Yellowfin sole ADF&G usA(2) (No Fishery)
Turbot ADF&G usa(2) (No Fishery)
Pacific halibut ADF&G IPHE(3) (No Fishery)
Pacific Ocean perch ADF&G usat2) (No Fishery)
Rockfish (other)
Sablefish ADF&G usal2) (No Fishery)
Atka mackerel ADF&G usal2) (No Fishery)
Other groundfish
species ADF&G usa(2) (No Fishery)
Pelagic Fish :
Salmon ADF&G usa(2) INpFC(4)
Herring ADF&G USA (pending)(3)(No Fishery)
Shellfish
Tanner crab ADF&G usa(2) (No Fishery)
King crab ADF&G USA (pending)(S)(No Fishery)
Squid No Fishery usal2) (No Fishery)
Snails No Fishery usal2) (No Fishery)
Shrimp ADF&G usal2) (No Fishery)

i) FCZ = U.S. Fishery Conservation Zone, 3-200 miles offshore.

(2) Regulated by the USA under a fishery management plan of the North Pacific
Fisheries Management Council.

(3) IPHC = International Pacific Halibut Council.

(4) INPFC = International North Pacific Fisheries Commission.

(5) Regulated by the USA under a preliminary management plan of the Secretary
of Commerce.

(6) Most species (benthic and demersal) do not exist in fishable concentrations
in this area because of unsuitable depths and conditions. Only salmon are
fished in this area now, by the Japanese mothership fishery.
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The Board of Fisheries acts upon proposed regulations submitted to it either
by ADFG or members of the general public after hearing testimony from all

interested parties.

2.4.2 Fisheries Conservation Zone

Domestic regulations outside the territorial waters of the State are
controlled by Public Law 94-165 {as amended) (The [Magnuson] Fishery
Conservation and Management Act of 1976)-, Federal Executive Order 12291, and

Office of Management and Budget review.

The law (P.L. 94-165) requires all fisheries (foreign and domestic) from
3 to 200 miles offshore to be managed by a federal fishery management plan.
It further mandates '"consistency" between any domestic management plan for
fisheries from 0 to 3 miles offshore and for the same stocks and fisheries 3
to 200 miles offshore.

The area between 3 and 200 miles offshore is called the Fishery Conser-
vation Zone. In this zone the U.S. has the responsibility to regulate all
fishing (foreign and domestic) for conservation, economics and social

reasons.

Development of a fishery management plan begins with a team of State and
federal biologists who prepare a draft management plan for a particular
fishery, fish stock or group of fisheries for a particular area. The North
Pacific Fishery Management Council reviews the draft plan and adopts it. A
Draft Environmental Impact Statement (DEIS) is prepared and the DEIS and
the draft plan are submitted to the Secretary of Commerce for a 45-day
review. If the DEIS is approved, the draft fishery managment plan is sub-
mitted for a 60-day review by the Secretary of Commerce for consistency with

the national standards.
A Final Environmental Impact Statement is published and, after public

comments on the draft plan have been received, proposed regulations are

drafted and submitted first to the 0ffice of Management and Budget (QMB)
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for approval (60 days) and then published in the Federal Register for 45
days. If there are no serious objections to the proposed regulations (which
implement the fishery management plan), they are resubmitted to OMB for
another 30-day review period and are subsequently published as final regu-

lations after another 30-day publication review.

Amendments to the plan are handled annually. A significant amendment
can require almost all of the review processes that encumber the development

plan.
The federal government has a responsibility to develop, implement,
monitor and enforce the provisions of the fishery management plans in the

Fishery Conservation Zone off Alaska.

2.4.3 International

2.4.3.17 Halibut

Halibut fisheries, both within and outside the Fishery Conservation Zone
(FCZ), are regulated by the International Pacific Halibut Commission (IPHC).
The activities of the IPHC in the non-FCZ portion of the BSAI are limited
because of the scarcity of halibut in this area. The United States and
Canada signed the Pacific Halibut Fishery Convention on 9 May 1930. The
IPHC (originally the International Fisheries Commission) has been and is the
implementing agency of this convention between the U.S. and Canada. The goal
of IPHC, defined in articles of the Convention, is the preservation of the
halibut fishery of the northern Pacific Ocean and Bering Sea. Each country

(U.S. and Canada) provides one-half of the IPHC appropriation.

2.4.3,2 0Other Species

Salmon is the only species now fished in the deepwater, non-fCZ portion
of the BSAI. Salmon are caught by the Japanese mothership fleet. All
fisheries in this region are managed by the International North Pacific

Fisheries Commission (INPFC).
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The Commission was established in 1953 by the International Convention
for the High Seas Fisheries of the North Pacific Ocean consisting of Japan,
Canada, and USA. Its original purpose was to ensure that the fishery
resources of the Convention area were maintained at the level of maximum

sustainable productivity. This was expanded in 1978 to direct INPFC to:

"(a) provide for scientific studies and for coordinating the collection,
exchange and analysis of scientific data regarding anadromous
species, including data regarding the continent of origin of these
species, and provide a forum for cooperation among the Contracting

Parties with respect to these species; and

(b) pending the establishment of an international organization with
broader membership dealing with species other than anadromous
species, provide a forum for cooperation among the Contracting
Parties with respect to the study, analysis and exchange of
scientific information and views relating to the stocks of non-
anadromous species of the Convention area, including inforﬁation
and views relating to all relevant factors affecting these stocks,
and promotion of scientific research designed to fill gaps in
knowledge and the compilation and dissemination of statistics and
records.” (INPFC 1979).

2.5 MARKET CONDITIONS

This section presents summary information on the principal markets
for fish and shellfish currently harvested or projected to be harvested
by U.S. fishermen in the BSAI. A summary of the principal product forms
produced by primary processors in Alaska, the major distribution centers and

the most important final markets is presented in Table 2-6.

2.5.1 U.S. Fish Consumption

\

U.S. per capita consumption of fish products increased 17.7 percent over

the 20-year period from 1961 to 1981, with per capita consumption remaining
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SPECIES

Salmon

Pollock

Pacific Cod

Yellowfin Sole

Pacific Halibut

Other Flounders
Pacific Ocean Perch/
Other Rockfish

Sablefish

Atka Mackerel

Herring

Capelin

Squid

Blue King Crab
Red King Crab
Brown King Crab
Tanner Crab

Snails

Shrimp

TABLE 2-6

PROJECTED PRINCIPAL PRODUCT FORMS, PRIMARY PROCESSING
LOCATIONS, AND MAJOR MARKETS FOR FINFISH AND SHELLFISH SPECIES PROJECTED
TO BE HARVESTED BY DOMESTIC FISHERMEN IN THE BERING SEA AND ALEUTIAN ISLANDS AREA B8Y 2007

PRINCIPAL
PRODUCT FORMS

FRESH
FROZEN
CANNED
CURED
ROE

BLOCKS & S R}MI(1)

Frozen H&G
Fillets

BLOCKS
Fillets & steaks
Salted

BLOCKS

FILLETS & STEAKS

FILLETS
Blocks

FROZEN H&G
Frozen Round

FILLETS & STEAKS
Cured

FROZEN ROUND
FROZEN H&G

- Fillets
Cured

FROZEN FEMALES
Industrial Fish
BLOCKS

FROZEN SECTIONS

FROZEN SECTIONS

FROZEN SECTIONS
& MEAT

FROZEN SECTIONS

MEAT

MEAT

T Capital letters indicate major category

2 Frozen H&G =

frozen headed and gutted

PRIMARY PROCESSING
LOCATIONS/ARRANGEMENTS

ONSHORE
Floaters

AT SEA (Joint Ventures)

AT SEA (Domestic) ,
Aleutian/Pribilof Ports(3)

AT SEA (Joint Ventures)

ALEUTIAN/PRIBILOF PORTS

AT SEA (Domestic & Joint Venture)
Aleutian/Pribilof Ports

AT SEA (Domestic & Joint Venture)
Aleutian/Pribilof Ports

AT SEA (Domestic)
Aleutian/Pribilof Ports

AT SEA
Aleutian/Pribilof Ports

AT SEA (Domestic)
Aleutian/Pribilof Ports

AT SEA (Domestic)
Onshore

AT SEA

AT SEA
Aleutian/Pribilof Ports

AT SEA
ALEUTIAN/PRIBILOF PORTS

AT SEA
Aleutian/Pribilof Ports

AT SEA
Aleutian/Pribilof Ports

AT SEA

ONSHORE

UNITED
JAPAN
Europe

UNITED
Japan

Eurape
UNITED
Europe
SOVIET
United
UNITED
UNITED
UNITED

Japan

UNITED
Japan

SOVIET
UNITED

Japan
Europe

JAPAN

JAPAN

UNITED
Japan

UNITED
UNITED

UNITED
Japan

JAPAN

UNITED

MAJOR MARKETS

STATES |

-

STATES ~

STATES .

UNION

States

STATES

™

STATES .

STATES

STATES

UNION

—

t

STATES ™

STATES .

STATES _

STATES ™~

e

STATES .

STATES

3 The Aleutian/Pribilof ports projected as receiving Navarin Basin fish include Dutch Harbor, Akutan, Chernofski,
St. Paul and St. George
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near level during the last 4 years (Table 2-7). The increases have primarily
been caused by increases in fresh and frozen fish consumption. Total con-
sumption has increased 34.5 percent over that same period. The reduced rate
of per capita consumption may be linked to reduced real per capita income.
Future growth in the domestic consumption of fish products will, in part, be

dependent upon the general health of the U.S. economy (Combs 1981).
2.5.2 Markets

Detailed discussions of whitefish markets are found in recent reports
by Natural Resource Consultants (1981) and Earl R. Combs, Inc. (1978). Only
a brief summary, largely based on the above mentioned reports, is presented

here.

The market for frozen whitefish is a worldwide, international market
with nearly half the world catch entering international trade. The centers
of the world whitefish trade, from a marketing perspective, are the United
States, western Europe, and Japan. Production is centered in the northeast
and northwest Atlantic, the northeast and northwest Pacific, and to a much
lesser extent, the central east Atlantic and southwest Atlantic. The
extension of 200-mile fishing zones worldwide significantly changed the
world marketing pattern for whitefish and the potential for change is
greater yet. At present the U.S. produces only a minor fraction of the total

world catch of whitefish, and is by far the largest importer of whitefish,

Prices for whitefish are determined in a world market and are largely
independent of actions taken by the American fishing industry. The growth of
U.S. harvesting and processing of whitefish depends largely on expansion of

markets in three possible areas:

1)  the U.S. market (through import substitution and/or the capture of

a major part of future growth);

2) increased exports to Japan and other Asian countries; and
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Year

1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981

Source: NMFS 1982.

TABLE 2-7

U.S. PER CAPITA AND TOTAL CONSUMPTION ‘
OF COMMERCIAL FISH AND SHELLFISH, 1961 TO 1981

Per Capita Consumption

(Pounds)

10.7
10.6
10.7
10.5
10.8
10.9
10.6
11.0
1.2
11.8
11.5
12.5
12.8
12.1
12.2
12.9
12.7
13.4
13.0
12.8
13.0

-64=

Total U.S. Consumption
(million pounds)

1,937.8
1,947.2
1,995.6
1,985.6
2,069.3
2,108.1
2,070.1
2,168.1
2,229.9
2,382.4
2,356.4
2,593.8
2,682.9
2,560.4
2,608.4
2,785.1
2,769.9
2,954.7
2,899.0
2,887.7
2,960.1
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3) increased exports to the European Economic Community.

Until such markets are expanded, U.S. participation in the Bering Sea
whitefish industry can be expected to continue as U.S. harvester/foreign
processor joint ventures. For a detailed discussion of whitefish joint

ventures, see Natural Resource Consultants (1982).

In contrast to the worldwide market for Bering Sea whitefish, the
markets for salmon and shellfish are relatively more domestically oriented.
Salmon, shrimp, crab, herring and halibut are the traditional Alaska species
sold in the domestic U.S. market. Nevertheless, there is an increasingly
strong international component in the traditional market structure,
influenced, in part, by exports of Alaska seafood to Europe and Asia, and

imports of foreign seafood (e.g., aquacultured Norwegian salmon) .

2.5.2.17 The U.S. Market

The species groups traditionally sold on the domestic market are:
salmon, crab, shrimp, halibut and herring. Unlike whitefishb(discussed later
in this section) these traditional species are marketed in a variety of forms
throughout the U.S.: fresh, frozen (whole, steak, fillet), and canned.
Furthermore, these domestic processing and marketing industries are rela-
tively firmly established, as compared to the developing BSAI whitefish
industry. Most of the product is transshipped through Seattle.

Five species groups -- cod, flatfish, haddock, perch and pollock --
account for the majority of U.S. whitefish sales. The U.S. supply of
whitefish has increased steadily over the last decade. Over half the
whitefish supply is comprised of imported blocks (which are further
processed into fish sticks and portions). The per capita.consumption of
these products has grown dramatically over the last 20 years (Table 2-8),
with fast food chains being the largest growing user group. The growth of
this market has leveled off during the last few years. The marketing chan-
nels for these products are shown in Figure 2-9. Foreign governments,
foreign processing firms and seafood brokers supply most of the blocks to

U.S. firms. Four large processing firms, all located on the east coast,

-65-



1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980

TABLE 2-8

U.S. APPARENT CONSUMPTION OF FISH STICKS AND PORTIONS,

1960-1980.

APPARENT CONSUMPTION*

Total Product Weight Per Capita
(Millions of Pounds) (Pounds)
112.5 0.625
128.7 0.703
150.1 0.807
1721 0.912
185.6 0.969
211.1 1.091
230.1 1.176
241 .1 1.222
265.4 1.328
330.0 1.637
354.8 1.746
337.5 1.637
373.9 1.784
420.2 2.002
389.0 1.840
385.1 1.808
438.4 2.042
443.8 2.051
478.8 2.194
489.9 2.226
460.7 2.072

* Production plus imports less change in inventories.

Source:

Natural Resource Consultants 1982.
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dominate the market for pollock and other whitefish blocks. They convert the
blocks to breaded and batter-coated frozen fish sticks and portions. Almost
all of the frozen blocks and fillets flowing through these channels are
imported. Atlantic species predominate in the imports. If and when really
large deliveries of U.S.-processed whitefish develop, they will have to be
marketed through these converter channels, or new competitive operations will
have to be developed. New operations will require major investment, not only
in physical facilities, but in developing the network of sales contacts,
market information, and purchase arrangements to carry a full line of
products that characterize these existing large integrated firms. It is also
possible that some of the established converters might choose to establish

west coast operations.

Because they command higher prices than blocks, Natural Resource
Consultants (1981) concludes that the fresh and frozen fillet market and
salted and dried fish market offer more immediate opportunities than frozen
blocks for Alaska whitefish sales. Continued growth of whitefish markets
in the U.S. will be most closely determined by long-term factors such as
population increase, real per capita income, fish prices, and prices of

inexpensive meat and poultry that compete with whitefish.

2.5.2.2 Export Markets

Direct entry of U.S. processed seafood to both the Japanese and European
markets is and probably will continue to be impeded by quotas, tariffs and
less formal restrictions. Sales in Japan will be further limited by the U.S.
inability to produce high quality surimi, a fish paste product that is used
as raw material to make a wide variety of processed fish products. (See
" Natural Resource Consultants [1981] for a detailed discussion of surimi.
Some gains will be made, however, as market channels become more established,

and as quality control of long-distance shipments improves.

2.5.2.3 Joint Ventures

A third market for Bering Sea whitefish is through joint ventures, where

U.S. fishermen deliver their catches to foreign processing vessels, at sea.
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After processing and delivery to the processing vessel's home port, some of
the product may be exported back to the U.S. While this type of operation
accounts for only a small fraction of the BSAI harvest, it is increasing and
represents a significant entry of domestic fishermen into the "export"”

market.

2.5.3 Species Accounts

Walleye pollock: Pollock has a soft flesh requiring rapid and special-

ized handling and processing, Most pollock harvested in the Bering Sea
is processed by large Japanese factory ships into surimi. The rest of the
pollock catch is frozen. The larger fish (greater than 17 inches) are
filleted, the smaller fish are headed or headed and gqutted. Pollock offal is

made into fish meal.

Alaska pollock is imported back into the U.S. from Korea and Japan in
frozen fillets or mince blocks for reprocessing into sticks and portions. A
very small amount of Alaska pollock also enters the U.S. market as individual
quick frozen (IQF) fillets. The growth of a pollock IQF market is question-
able because of the fish's small size and high parasite infestation rate.
Because of high production costs, it will also be difficult for U.S.
processors to break into the highly competitive frozen block market for
pollaock., While much of the demand for pollock is for surimi, the U.S.
industry has just broken the technology barrier to produce surimi using
selected species. It 1is anticipated that U.S. caught pollock in the BSAI
will be sold at sea to foreign processing vessels in a joint-venture

arrangement.

Pacific Cod: Pacific cod are processed in three ways:

1) fillets;
2) headed, qutted and frozen; and
3)  salted.

The outlook for marketing Alaska cod appears bright. Natural Resource

Consultants (1981) predicted that within 5 years U.S. producers and
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processors would fully utilize the Bering Sea cod resource with much of the
product entering the U.S. market. In addition, a significant export market
is now being developed for Alaska produced salted cod. Most of the current
product (wet or green-salted cod) is being shipped to Norway for further
drying, packaging and sale, primarily in European markets. As U.S. expertise
develops, more final processing may take place in Alaska (Natural Resource
Consultants 1982). The current success of the Alaska Pacific cod fishery is
due in part to the depressed Atlantic cod stocks worldwide. Its long-term

future is thus somewhat dependent on events outside the industry's control.

Yellowfin Scle: Yellowfin sole is a small flounder which cannot be

economically filleted. 1Its primary market is the Soviet Union. Yellowfin
sole in the Bering Sea are caught by U.S. harvesters and delivered to Soviet
processors where they are headed, gutted and trimmed by a mechanical device
resembling a cookie cutter. They are then frozen into blocks for sale and

reprocessing in the Soviet Union.

Pacific Halibut: Unlike other whitefish species, halibut is a tra-

ditional U.S. species that enjoys high ex-vessel prices. Halibut catches
from the BSAI are not expected to be significant, as compared to the catches
of f southcentral and southeast Alaska; however, what is caught will probably
be distributed through well-established domestic market channels as frozen

product from Seattle.

Other Flounders: The larger flounders (including Greenland turbot)

.caught in the BSAI are most often filleted (usually by hand) and frozen.
Flounders are a key product in the fresh and frozen markets; however, because
of stiff competition from imported fish, domestic flatfish producers have
recently shifted more toward the fresh fish market. It is more likely,

however, that flounder from the BSAI will continue to be frozen.

Pacific Ocean Perch and Other Rockfish: Approximately 40 species of

rockfish are caught in the commercial fishery off Alaska. Pacific Ocean
perch, whose stocks are now depressed (but improving) in the Bering Sea, is
the only species for which there is a direct fishery. Pacific Ocean perch

are commonly either headed, gutted and frozen or frozen in the round.
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Sablefish: Sablefish is a highly prized fish for smoking and for the
fresh and salted markets. Sablefish receive primary processing in Alaska
where they are most often headed, qutted and frozen. Domestic market chan-
nels for smoked sablefish steaks are shown in Figure 2-10. Significant

quantities of sablefish are also exported to Japan.

Atka Mackerel: Atka mackerel, which is largely an unknown species, is a

close relative to the highly prized ling cod. At present the only market for
Atka mackerel is an isolated Soviet market for frozen round fish. However,
small amounts of this firm-fleshed fish have been successfully canned and
smoked in research laboratories with favorable results (Natural Resource
Consultants 1982). The preferred market for these processed products is the
u.s.

Herring: The predominant herring fisheries in the BSAI are the inshore
fisheries for roe-herring and for herring roe-on-kelp. Both products are
exported, primarily to Japan. Herring caught offshore in the BSAI would be
non-spawning, high oil-content, food quality herring that could be marketed
in the U.S., European and Japanese markets. However, as long as the inshore,
domestic herring roe fishery continues to fully utilize the Bering Sea
herring resource, an offshore, lower food value, herring fishery will

probably not be permitted.

The food herring market has exacting size and quality standards that
U.S. processors would have to meet. Demand for Bering Sea food herring will
be based in large part on the status of other herring stocks closer to the
consumption centers. See Alaska Native Foundation (1981) for a detailed

review of potential markets for Bering Sea herring.
Capelin: The future of a capelin fishery in the BSAI is speculative.
If one develops it would most likely be marketed to Japan for the female

capelin with roe market (Hale 1983).

Squid: There are underutilized squid stocks in most of the world

oceans. Markets for squid in the U.S. are limited primarily because of
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consumer resistance to the product (Combs 1980). If squid is harvested in
the BSAI, it would probably be sold to countries in Asia, most probably
Japan,

Crab: As the highest priced line of fisheries products, shellfish
are most sensitive to economic pressures. Domestic consumption is primarily
through restaurants, whose graowth generally mirrors the overall economy.
King crab consumption has not, however, suffered from the generally slow
shellfish market. Demand has been steady, and with supplies sharply
decreasing, price is expected to stay high. Tanner crab enjoys some of the
substitute king crab market in addition to having a steady market demand
itself. For both king and Tanner crab, the domestic food service market and
Japanese market predominate. Figures 2-11 and 2-12 show major domestic
distribution routes and market channels. Product for export is shipped from
the processing plant to the importing company either directly or via Seattle.
See Orth et al. (1979) for a detailed discussion of the processing and

marketing structures for Alaska produced crab.

The predominant king crab product form produced in Alaska is sections
(four legs and one claw). Most product is then routed through the Seattle
area and either shipped from there as bulk sections or reprocessed into

meat.

‘Brown king crab is processed into meat rather than sections as their
shells are very hard and spiny. Tanner crab is also almost always processed
into sections in Alaska. Because of its size and the associated labor

requirements, only small amounts are later reprocessed into meat.

Shrimp: The small pink shrimp harvested in the BSAI are destined
primarily for the "cocktail" shrimp meat markets rather than as competition
with the larger shrimp from the Gulf of Mexico. Low abundance and high price

are limiting the growth of this market.

Snails: The only market for Bering Sea snails is Japan where snail

meats served with rice wine are considered a delicacy. All processing of the
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snail catch now occurs on board Japaﬁese catcher vessels. "~ This consists of
crushing the shells, briefly cooking the meats, and removing any soft parts
and shell fragments. The meats are graded by size and quality and quick-
frozen in trays. Small snails in the catch may be frozen whole (Morris
1981).

Salmon: An increasing majority of salmon (56 percent in 1981) is
processed into fresh, frozen and cured forms, while the remainder (44
percent) is canned. The product mix has changed substantially in recent

years: 1in 1977, 62 percent of Alaska salmon was canned.

Pink salmon are primarily canned; red and chum salmon are canned and are
processed for the fresh, frozen and cured markets; silver and king salmon are

predominantly fresh, frozen or cured.

Salmon roe and cured salmon are sold almost exclusively in Japan. Fresh
and frozen salmon are traditional in the U.S. and are sold in Canada and
Japan (Japan dominates the fresh, frozen and cured market). Canned salmon
is sold widely throughout the U.S., and is exported toc the United Kingdom,
Canada, Australia, and France. Development Planning & Research Associates,

Inc. (1982) provide a detailed analysis of the markets for Alaska salmon.

2.5.4 Forthcoming Changes in Marketing Strategy

Factors of change that will accelerate, influence and evolve with the
domestic fisheries in the BSAI are the changing strategy of domestic seafood
marketing and the penetration of foreign markets. These changes will
be consumer- and product-oriented, relating to changes in markets, products
and product form, consumer preference, etc. Examples of these potential

changes are:

o} Lifting of foreign import restrictions.
0 Individual quick-frozen (IQF) pollock fillets replacing surimi.
o} Surimi replacing fish meal.
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o  IQF pollock fillets replacing whole block frozen pollock.
o General growth of the IQF form.
0 Potential use of Alaska whitefish by some major U.S. fast seafood

firms.

Furthermore, the domestic (and Alaska) seafood industry, as it builds in
volume and economic visibility, is beginning to overcome obstacles to the
growth of all markets, and the fresh seafood market in particular. These
obstacles include unreliable airline service, poor handling in transit and
unattractive retail display. It is not clear how these changes will affect
the fishing industry in the BSAI and an exhaustive, quantitative analysis of
these changes is outside the scope of this study. Nevertheless, the pro-
jections task of this analysis (Chapter 3) will account for this development.

2.6 POLITICAL AND ECONOMIC FACTORS

A wide variety of programs.and events will influence the pace of U.S.
development of the BSAI commercial fishery resources. The principal
political, economic, and regulatory incentives and deterrents to U.S.

participation are briefly summarized below.
2.6.1 Incentives
Magnuson Fisheries Conservation and Management Act (MFCMA): The passage

of the MFCMA in 1976 was the first incentive to the U.S. fishing industry to

take over the extensive offshore fisheries in the Bering Sea. Recent amend-

ments to the act and the institution of a "fish and chips" policy for foreign
allocations are providing further incentives for full U.S. utilization of
Bering Sea fisheries resources. "Fish and chips" means that foreign nations
receive fishing allocations within our 200-mile limit only in return for such
concessions as joint ventures, increased purchases of U.S. caught product,
and technology transfer projects. An excellent example of how '"fish and
chips" is working is the recent announcement that Japan will buy 120,000 tons
of pollock during June 1982 - May 1983 and 200,000 tons during June 1983 -

May 1984 from American harvesters participating in U.S./Japanese joint
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ventures. Additional federal legislation has been proposed to link U.S.
fisheries in the Fishery Conservation Zone to an economic zone; the net
effect modifies the mandates for allocating surplus resources to foreign

fisheries.

Saltonstall-Kennedy Funds: The Saltonstall-Kennedy (S-K) Program is the
United States' major fishery development program. Thirty percent of the

tariffs on imported fish and fish products are channeled to the S-K fund in
the U.S. Department of Commerce (National Marine Fisheries Service [NMFS])
with the remainder going to the U.S. Department of Agriculture. Fifty
percent of the NMFS S-K funds must be spent on fishing industry pfojects. In
Alaska, most of the S-K funds are channeled through the Alaska Fisheries
Development Foundation (AFDF) and are used for a variety of industry demon-
stration projects. Many of these projects have proved extremely helpful to
members of the industry considering entrance to the whitefish fishery.
Projects funded by AFDF in the near future will be directed at pollock and
cod processing technaology.

State of Alaska Agencies: The Alaska O0Office of Commercial FfFisheries

Development (OCFD) is the primary State agency concerned with fishery devel-
opment. While Alaska no longer has a discrete whitefish program, OCFD is
continuing certain efforts to expand Alaska participation in the developing
Bering Sea fisheries. OCFD sees their primary responsibility in whitefish
development as promoting and facilitating private investment in the industry.
~ In addition, OCFD sponsors a number of fisheries development programs
including: (1) the development of a market information system (accessed by
computer) that will include information on whitefish prices and markets (on
line in 1984); (2) product development research; and (3) the development of

computer production cost models (Stan Hajenga, OCFD, personal communication).

Limited Entry: Limited entry programs are in place for all salmon
fisheries that occur in the BSAI regien. Numbers of permits and their values
-~ are shown in Table 2-9. No limited entry programs are in effect for herring;
effort increased rapidly from 1978 to 1980 but has since leveled off.

Exclusive registration areas were established for Goodnews Bay, Security
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Area

Alaska Peninsula
Set Gillnet
Drift Gillnet

Purse Seine

Bristol Bay
Drift Gillnet
Set Gillnet

Kuskokwim District
Gillnet

Lower Yukon River
Gillnet

Norton Sound
Gillnet

TABLE 2-9

COMMERCIAL SALMON FISHING PERMITS

Number of Permits1

115
147
115

1,670
754 -

771

621

153

1 1980 data from the Alaska Department of Fish and Game.

2 1979 data from Commercial Fisheries Entry Commission.

3 Not available.
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Value2

N.A.S
$60,625
N.A.

$64,588
$18,184

$ 6,420

$ 5,834

$ 6,833



Cove, Cape Romanzof and Norton Sound for the 1983 herring season. Exclusive
registration is another management technique to limit fishing effort. The
NPFMC is in the process of holding public hearings on a proposed moratorium
on new entries to the halibut fishery off Alaska for 1983. This is the Ffirst
step toward establishing a limited entry program. Estimates for when the
halibut limited entry system will be in place range from 1984 to never.
There are no limited entry programs for king crab, Tanner crab or hair crab,
although both statistical area T (Bristol Bay) and 0 (Unalaska) are exclusive
registration areas for king crab. Effort in these fisheries has continued to
increase, despite decreasing stocks. No limited entry programs are planned

for whitefish.

For fisheries with limited entry, fishing effort (number of vessels)
will remain at a relatively constant level unless a major economic disloca-
tion occurs. Effort in fisheries without limited entry can be much more
variable. The institution of commercial fishery limited entry programs is

a highly political and unpredictable topic.

Alaska Seafood Marketing Institutes (ASMI): ASMI'is a joint industry-

government organization that promotes Alaska seafood by providing generic
marketing for Alaska's fishery. While most of its funds are spent on
Alaska's traditional species (i.e. salmon, halibut, king and Tanner crab),
some funds are spent on whitefish market promoticn. As the domestic white-
fish harvests increase, more generic advertising funds will be available for

such efforts.

Capital Construction Fund: The Capital Construction Fund (CCF) is a

government program that helps fishermen and other commercial vessel owners
accumulate cash to purchase new vessels. Taxes are deferred on funds
deposited in a CCF account. Funds must come from fish sales or from the
sale of a vessel. This capital accumulation program was critical in the
development of the U.S. king crab fleet and could play a key role in helping
finance whitefish fishing vessels. Furthermore, it has recently been

proposed that shore-based processors also have access to the CCF.
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Fishing Vessel Obligation Guarantee (FVOG): FVOG is a federal program

that guarantees fishing industry loans for vessels, processing facilities,

cold storages, and other port facilities related to commercial fishing.

Alaska Commercial Fishing and Agriculture Bank (CFAB): CFAB is a

lending cooperative operating along the lines of a production credit associ-
ation. Because of their interest in Alaska's fisheries and their very
competitive interest rates, CFAB can be expected to play a key role in

financing the development of the Bering Sea fisheries.

Alaska Resources Corporation: In 1982, the Alaska Renewable Resources

Corporation (ARRC) was reauthorized as the Alaska Resources Corporat ion
(ARC). ARC is a profit-making, venture-capital corporation created by the
legislature to invest in basic industries (including the fishing industry) in
Alaska. ARRC invested in whitefish development in the past and the new ARC
expects to continue to participate in the development of Alaska's fisheries.
Their investménts are limited, however, to a maximum of $500,000 per project
(combined equity and debt) and they must receive a return on their
investments at least equal to money market yields. The extent of their
participation in the developing fisheries in the Bering Sea will depend in

large part on the attractiveness of the investments offered to them.

Tax Incentives: The State of Alaska fish tax for developing species

(e.g. whitefish) is less (3 percent) than for developed species (5 percent).

High Debt Service of New Bering Sea Crab Boats: The large (>100 feet)

classes of crab vessels that have entered the Bering Sea crab fishery during
the last several years require annual gross incomes of close to $1.5 million.
With crab populations in traditional fishing areas rapidly declining,
fishermen will be forced to new grounds (i.e., further offshore along the

shelf break) and to year-round fishing for alternative species.

U.S. Fishery Development Zone: The North Pacific Fisheries Management

Council has proposed an area north of Unimak Pass an an exclusive domestic

fishing ground. This U.S. fishery development zone is intended to give
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American harvesters exclusive access to an extremely productive and acces-
sible trawling area. At present there are no plans for additional Fishery
Development Zones but such techniques can speed U.S. participation in

the developing Bering Sea fisheries.
2.6.2 Deterrents

Trade Policies: The U.S. fishing industry is faced with extremely

unfavorable trade policies in trying to enter the whitefish fishery. U.S.
trade policies impose low duties on frozen fish blocks and fillets entering
the U.S. and at the same time certain laws (Jones Act) and other policies
require that Americans fishing in the U.S. Fishery Conservaton Zone build
their vessels in the U.S. and pay high duty on imported net webbing,
electronics, and processing equipment. The result of these laws and policies
is that the costs of vessel construction and gear acquisition is maximized
and foreigners are allowed relatively easy access to the very large U.S.
groundfish markets. Compounding.the U.S5. industry's problems is the fact
that American access to European and Asian markets is severely restricted by
relatively high import duties, quotas and other operational barriers (Natural
Resource Consultants 1982). Because fish are a small part of the overall
U.S; trade policy agenda, concessions to these policies are not always as

high a priority as for other products.

Jones Act: The Jones Act of 1920 requires that American-built vessels
be used for fishing off of the coast of the U.S. A foreign processing ship
under 5,000 gross tons can, however, be leased by an American company and, if
documented, process fish caught by American fishermen if 1) the ship does not

engage in coastwide trade and 2) does not fish.

New vessel construction is expensive, especially in light of current
interest rates, and it is doubtful that new factory trawler vessels could be
built in the U.S. and operate profitably. Alaska Fisheries Development
Foundation (1981) concluded that a new U.S. factory vessel similar to the
German vessel "Fredrich Busse" (301 feet) would need to increase its gross by

$10 million/year to break even (a highly unlikely prospect). Even more
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frustrating to the U.S. fishing industry is the fact that there is a world-
wide surplus of large factory vessels that would undoubtedly be cheaper to
acquire for the Bering Sea whitefish fishery as catcher/processors. Never-
theless, at least one new catcher/processor, destined for the Bering Sea, is

now under construction in Seattle. -

Fuel Costs: Fuel costs have risen rapidly over the last several years,
significantly' increasing the operating costs of all fishing operations.
Fuel costs are a limiting factor in the projections for the BSAI as there are
no ports near most of the fishing areas. This factor contributes signifi-
cantly to the progression from foreign joint ventures, through domestic

catcher/processors to domestic mothership operations.

2.7 AQUACULTURE AND ENHANCEMENT ACTIVITIES

Three aquaculture facilities release salmon fry into river systems that
drain into the BSAI area. There is a small research facility on Clear Air
Force Base (Yukon River), a small (2 million egg capacity) experimental
hatchery on the Noatak River (Kotzebue Sound), and a 20 million egg capacity
hatchery on Russel Creek in Cold Bay. There are two nonprofit aquaculture
associations in the region -- Imarkpik (Bristol Bay) and the Yukon -
facilities, nor are any planned. There are small educational hatcheries in
Unalaska, Sand Point, and Bethel. The State of Alaska operated a sockeye
salmon hatchery on East Creek in Bristol Bay, but the facility was closed due
to budget constraints and there are no plans to reopen it. It is conceivable
that another group could acquire and operate the facility. The Russel Creek
hatchery is scheduled to close in 1983 for budgetary reasons, although ADFG
is also issuing a contract to redesign the facility to increase its capacity
to 100 million eggs. If the Russel Creek hatchery is redesigned and suc-
cessfully reopened, it could eventually produce more than a million adult
chum salmon each year. Except perhaps in the Cold Bay area, it is unlikely
thaé salmon aquaculture or enhancement activities will significantly impact

commercial fisheries in the Bering Sea-Aleutian Island area.
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2.8 TECHNOLOGY FACTORS

The development of new fisheries in new areas is usually accompanied
by the evolution of harvesting technology. While it is impossible to
prophesy the veritable plethora of creative thinking, this section attempts
to detail some of the recent advances in harvesting and processing tech-
nologies. Primary sources of information for this discussion were personal
communications with knowledgeable industry representatives, AFDC (1979),
Fisher (1980), and AFDF (1981).

2.8.1 Harvest Technology

Harvest technology is not a major limiting factor in the development of
the BSAI fisheries. No significant changes are expected, except for those
intended to reduce incidental catches of prohibited species, and to reduce

conflicts with subsea obstacles (natural and man-made).

Changes in harvesting techniques for whitefish may significantly reduce
the incidental catch of prohibited species in the BSAI area and would have a
positive effect on the traditional domestic fisheries. A significant by-
catch of traditionally "prohibited" species (salmon, halibut, crab, herring)
is currently taken by the foreign trawl whitefish fisheries in the Bering
Sea. This incidental catch reduces the yield available to both foreign and
domestic target fisheries. When a certain level of prohibited species is

caught in a foreign trawl fishery, that fishery is closed.

Research is underway on possible gear changes to reduce the catch of
prohibited species. Wespestad et al. (1982) report that the incidental catch
of prohibited species is generally less with longlines or off-bottom trawls
than with the on-bottom trawl gear now most commonly used. Most available
whitefish could probably be harvested with longlines and off-bottom trawls
with a substantial reduction (over 80 percent) in the incidental catch of

prohibited species.

Current conflicts between on-bottom trawls and petroleum related struc-

tures are expected to be mitigated by the use of off-bottom trawls.
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Very few changes in salmon, herring, and crab harvest technology are
expected. Salmon and herring are fished close inshore, away from most areas
of potential petroleum exploration and development. Moreover, the gear types
and fishing techniques for all three of these species groups are fairly

standardized.

Other potential conflicts between petroleum and fishing activities
(e.g., seismic exploration cables vs pot and longline buoys), and between
fisheries (e.g., trawls Vvs crab pots) are expected to be mitigated more by

changes in techniques and timing, rather than by technology changes.

2.8.2 Processing Technology

The evolution of processing technology will greatly influence the
development of fisheries in the BSAI; especially those fisheries that
occur great distances from onshore processing plants, such as in the north-
west portions of the St. George Basin or in the Navarin Basin. Processing
technology for traditional species (e.g., salmon, crab) is well developed,
although there does appear to be a trend from canning to freezing.
Processing technology for whitefish is developing, and this development will
accelerate as the University of Alaska's new Fisheries Industrial Technalogy
Institute and the Alaska Fisheries Development Foundation's vertically-

integrated minced pollock processing project get underway.

It appears that a trend may be toward mechanized processing. A clear
example of this trend is the new Trident Seafoods plant in Akutan, which uses
a mechanized line for the processing of Pacific cod, yellowfin sole, and

walleye pollock.
In most instances, large finfish require mostly manual processing
technology. Shellfish are also generally processed by hand, except for the

meat extractors for shell-less crab products.

Foreign processors handling BSAI small finfish, especially pollock and

cod, use a mostly mechanized operation (Fisher 1980, AFDC 1981). Manual
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steps in the predominantly machine process are the sorting of species and the
candling (visual inspection of translucent meat) for parasites. One recent
evolution is a machine to remove pollock belly flaps, where the parasites are
concentrated, resulting in a reduced product weight, but also in reduced

processing time.

The Alaska Department of Commerce and Economic Development, Office of
Commercial Fisheries Development (OCFD) is one of the primary funding sources
for research on fisheries development and support. While not specific to the

BSAI fisheries, two projects potentially funded by OCFD are:

o] Ozone Ice: OCFD has shown that icing of fresh salmon with ozone-
impregnated ice can kill bacteria and triple the shelf life of the
fresh product. OCFD hopes to fund further research on ozone-icing
of shellfish and bottomfish, thereby increasing the life of fresh

product in a vessel's hold and on the shelf.

o} Waste Utilization: Recognizing that a large amount of meat is
wasted with the filleted skeleton of a whitefish, OCFD hopes to
fund a $100,000 study on alternate methods of removal of the meat

and its alternate product forms.

The North Aleutian Shelf will be the last Bering Sea lease sale area to
be explored. By the time it is impacted by OCS activities, processing
technology will be advanced much further than at present. This analysis will
assume that domestic processing technology will not be limiting within the

20-year planning period of this study.

.2.8.3 Harvest and Production Capacities

Almost every conceivable type and size of fishing boat and processing
operation can be found in the cumulative Bering Sea/Aleutian Island fish-

eries.
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Fishing boat categories to be evaluated include:

Drift gill net boats (£ 32 feet)
Small seine boats (£ 48 feet)
Longline boats (48-116 feet)
Crab boats (85-150 feet)
Trawlers, small (65-150 feet)
Trawlers, large (150-400 feet)

Catcher/processor boats categories to be evaluated include:
Domestic (150-400 feet)
Large offshore processor categories to be evaluated include:

Bargeé (100-400 feet)
Factory processors (100-600 feet)

The majority of all onshore domestic processing is for salmon and crab;
a few isolated processors receive and process halibut, shrimp, cod and
pollock. Few, if any, new crab or salmon processing plants are envisioned
for the next 25 years. Most new construction will probably focus on pollock
and cod. The fishery development scenario will include a survey of existing
onshore processing plants, to the extent their operations could be impacted
by an oil development activity. The primary focus will be for onshore
processing operations that may conflict (temporally and spatially) with
onshore o0il development activities and then onshore plants that may be

impacted directly by loss of product.

2.9 SUMMARY

The species traditionally harvested in the BSAI (salmon, halibut,shrimp,
herring, crab) are now fully utilized and are expected to remain so over the

planning horizon. The development of the marketing of these species is well
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in place, and, except for changes such as biological fluctuations and new
product development, will continue to be important in the overall BSAI

fishing industry.

Development of the domestic whitefish fishery in the Bering Sea and
Aleutian Island area over the next 25 years will be guided primarily by
economics. At present, it appears paradoxical to speak of the potential
growth (and wealth) of the domestic fishery in that region when the domestic
seafood industry is hard pressed by industry-specific problems and the U.S.
economic climate. However, all evidence points to the almost automatic
realization that in 25 years the domestic fishing industry will be harvesting

the whitefish resources of the BSAI and will be processing most of it.
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CHAPTER 3

DOMESTIC FISHING INDUSTRY PROJECTIONS

3.1 INTRODUCTION

Domestic fishing activity in the Bering Sea and Aleutian Island (BSAIL)
region should change rather dramatically over the next two decades. The
projections in this chapter qualify and quantify this change based on bio-
logical, technological, economic and political factors. While these factors
will independently and collectively affect the rate and magnitude of change,
two conclusions are readily apparent: 1) all commercial fishing activity in
this region within this time frame will be by U.S. fishermen; and 2) a

significant portion of the BSAI catch will be processed by domestic
processors.

Separate fishery projections are presented in this chapter for the
North Aleutian Shelf (Section 3.4), St. George Basin (Section 3.5), Norton
Basin (Section 3.6) and Navarin Basin (Section 3.7) areas. A cumulative

projection (Section 3.8) summarizes the interrelationships of all four areas.

3.2 METHODS AND ASSUMPTIONS

3.2.1 Basin~-Specific Cases

The following methods were used to project resource abundance through
the year 2007:

0 Historic foreign catch data (1971 - 1982) for each lease sale area
were evaluated, seasonally and by 1/2° latitude x 1° longitude

subareas.

o Based on Wespestad (1983), low, high and most likely resource

estimates were made by species and by species group through the
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year 2007 for each basin. This estimate approximates maximum
sustainable yield (MSY) and appears reasonable in light of historic
catch information.

The following methods were used to project the domestic catches in each

of the four lease sale areas:

o The maximum catch was assumed to be equal to the long-term MSY

estimates (except where noted).

o} The catches apportioned to each lease sale area were based on the
historic foreign catches in these areas compared to the historic
foreign catches in the entire BSAI; i.e., proportional catch

percentages.

o The catches proporticned te each 1/2° x 1° subarea within each
lease sale area are similarly based on the historic foreign catches
within each 1/2° x 1° subarea; i.e., proportional catch percentage
by 1/2° x 1°

o The projected domestic catch for each S5-year increment for each
lease sale area and for each 1/2° x 1° subarea is based on an
estimated rate of development of the domestic fishing industry for
each basin. The rate of development is described for each lease
sale area as a percentage of the total caught by domestic fishermen

estimated for each 5-year increment beginning 1987.

0 Projected domestic catches by 1/2° x 1° in each of the four lease
sale areas are based on historic catch trends and assumed to remain

constant in terms of where, when and how many fish are caught.
o Five-year projections were made through 2007 to reflect our esti-

mates of decreasing foreign and increasing domestic fishing

activities in the BSAI.
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0 Data from the 1981 and 1982 joint ventures were evaluated to
determine catch rates, vessel sizes, processing capacities, crew
requirements, and the number of boats needed to harvest and process
fish.

The following formula was used to project domestic harvests, by species

or species group:

PDC,, = MLCE x PDGR x PCLSA x PC(1/2x1)
where:
PDC = Projected domestic catch, in any 1/2° x 1° subarea,
expressed in metric tons
Y = The year for which the projection is made
MLCE = Most likely catch estimate (usually MSY) of a

species or species group, for the entire BSAI,
expressed in metric tons

PDGR = Projected domestic growth rate, expressed as the
fraction of MLCE taken by domestic fishermen in year
y .

PCLSA = Proportional catch in a lease sale area, expressed

as a fraction of MLCE

Proportional catch in a 1/2° x 1° subarea,
expressed as a fraction of PCLSA

PC(1/2x1)

Several assumptions were used in the growth projections of the domestic
fishing industry that reflect the dramatic differences between the four
basins in terms of species present (Table 3-1), the types of fisheries, and

distance from shore.

Norton Basin is the least important of the four basins in terms of total
pounds caught. The area's crab and whitefish fisheries are very minor
compared to those in the other areas of the Bering Sea. Because the resource
potentials in Norton Basin represent less than 1 percent of the total catch
for the Bering. Sea, we have assumed that commercial fishing activity in

Norton Basin will be entirely domestic by 1987.
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TABLE 3-1

PROJECTED COMMERCIAL FISHERY RESOURCES IN THE BERING SEA AND ALEUTIAN ISLANDS AREA FOR 1982-2007(1)

Bering Sea and North St. Navarin Norton
Species Aleutian Islands(2) Aleutian Shelf George Basin Basin Basin
Pollock 700,000-2,000,000 39,130-111,800 391, 300-1,118,000 268,100-766,000 700-2,000
(1,200,000) (67,080) (670,800) (459,600) (1,200)
Pacific Cod 5@,000-300,000 6,340-19,020 63,400-190,200 17,100-51,300 Nil
(180,000) (12,680) (126,800) (34,200)
Flatfish 100,000-300,000 3,000-18,000 30,000-180,000 13,350-80,100 Nil
(200,000) (6,000) (60,000) (26,700)
Rockfish 10,000-50,000 (3) (3) (3) (3
(20,000)
Sablefish 3,000-15,000 (3 (3) (3 (3)
(5,000)
Atka Mackerel  20,000-60,000 (3) (3) (3 ()
(25,000)
Other 17,000-175,000 566-5,827 5,661-58,275 3,111-32,025 170-1,750
Roundfish(3) (60,000) (1,998) (19,980) (10,980) (600)
Halibut 400-2,000 Nil 300-3,000 200-2,000 Nil
(1,000) (850) (150)
Herring 2,000-50,000 Nil ' 2,000-30,000 2,000-20,000 Nil
(10,000) (7,000) (3,000)
Tanner Crab 5,000-20,000 450-1,800 4,500-18,000 Nil Nil
(9,900) (900) (9,000)
King Crab 5,500-42,000 110-840 1,100-8,400 6-42 110-840
(23,000) (460) : (4,600) (23) (460)
Hair Crab 5,000-6,000 Nil 5,000-6,000 Nil Nil

(5,500) .

T) Estimates in low=high and (most likely) in metric tons.

2) Totals include areas outside the four basins. .
3) Other roundfish includes rockfish, sablefish, Atka mackerel, and all other roundfish not discretely listed.
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The dominant assumptions used to predict domestic growth in the North

Aleutian Shelf, St. George Basin, and Navarin Basin areas are:

o} The U.S. domestic fishery will develop in the North Aleutian Shelf
and St. George Basin areas before expanding into the Navarin

Basin.

o} The Navarin Basin domestic fishery will be primarily whitefish

rather than crab.

o The domestic fishery in the St. George Basin and the North Aleutian
Shelf will be supported predominantly by offshore processors. Some

of the processing vessels will be foreign owned.

o} The domestic fishing industry in the Navarin Basin will be sup-
ported 100 percent by offshore processing. Some of the processing

vessels will be foreign owned.

o} The ratio of onshore tb offshore processing activities will be
determined by evaluating those resources within a 200-mile radius
of St. Paul and the ports and harbors at Akutan, Unalaska and
Chernofski. This potential catch represents an upper limit that
might be processed onshore, but by no means represents the exact
numbers. A significant portion of the fish caught in the outer
two-thirds of the 200-mile radius will be processed either by

catcher/processors or by floating processors.

o No salmon fishing by domestic fishermen occurs in the North
Aleutian Shelf OCS planning area (outside the 3-mile limit of State
of Alaska waters). In order to predict potential impacts from
offshore o0il and gas activities in the North Aleutian Shelf area,
we have evaluated fishing vessel traffic to and from the fishing

grounds of Bristol Bay.
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3,2.2 Cumulative Case

The cumulative growth of the domestic fishing industry in all four lease
sale areas is presented later in this chapter. It is used in a side-by-side
comparison with the cumulative potential growth of the petroleum industry in
these same areas. A qualitative evaluation of both industries' growth
curves is then used to predict when and where one industry may have an

impact on the other.

Several assumptions were critical to the methods used in our determin-
ation of the cumulative growth and subsequent character of the domestic

industry:

o) The whitefish fisheries in Norton Basin and the North Aleutian

Shelf are relatively unimportant.

0 The dominant cumulative processing characteristic is offshore

processing; some by foreign processors.

o The onshore processing centers should be St. Paul Harbor, Unalaska,

Akutan and perhaps Chernofski, all located in St. George Basin.

o The proposed "sovereign rights" amendment to the (Magnuson) Fishery
Conservation and Management Act (MFCMA) is independent of our

projections.

0 Some relief from the Jones Act is assumed in the predictions of

domestic growth.

o We assume boats will fish in more than one lease sale area and in
non-lease sale areas during a 12-month period, but that they will

be directed fisheries.

0 The accelerated portion of the domestic growth curve is assumed to
be the time when the industry is most susceptible to adverse

impacts from petroleum development activities.
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o} The majority of the potential domestic commercial fisheries are
within the four lease areas; the other areas of the Bering Sea and
along the Aleutian Islands are not considered in the cumulative

scenarios.

0 There is a direct interrelationship between the domestic fishermen
in the St. George, North Aleutian and Navarin areas.

3.3 VALUE AND LABOR

3.3.1 Unit Value of the Catch

The purpose of these projections is to present estimates of the unit
value of Ffuture catches at the ex-vessel and first-wholesale levels. How-
ever, it is recognized that any economic projection is subject to revision
in light of changing events. The values are displayed as a range (low,
average and high) in dollars per pound for every 5 years over the 25-year

planning horizon.

The current values were obtained from "Alaska 1980 Catch and Production
Commercial Fisheries Statistics" (ADFG 1982), Preliminary 1981 Average
Ex-vessel Prices (a computer file of the Alaska Commercial Fisheries Entry
Commission), and Pacific Fishing Magazine's 1983 Yearbook (for 1982 prices).
These data sources are compared in Table 3-2 (ex-vessel prices) and Table
3-3 (first-wholesale prices).' The most recent data were used, unless a given
price was Jjudged to be spurious, in the context of this study's 25-year
horizon. When existing data was questionable, the project team used its best
estimate of a "recent average price" as the basis of the price projections.
The base prices used in the projections (Tables 3-4 and 3-5) are identified
in the comparisons (Tables 3-2 and 3.3), Some other data handling procedures

were followed:
0 The unit values of herring were calculated only on the basis of

sac-roe herring (the dominant type in the offshore fishery);

roe-on-kelp, skeins, food herring and bait herring were excluded.
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TABLE 3-3

FIRST WHOLESALE UNIT PRICES (fJOLLARS PER POUND) - COMPARISON OF SOURCES
(The Prices Used For Value Projections Are Underlined)

1980 ADFG(1) 1982 pr{2) 1982 sBr(3)
Pollock 0.35 -— 0.72
Cod 1.35 - 1.11
Flounders (including 0.31 3.45-3.85 (Petrale) 1.51
Yellowfin Sole and 1.65 (Dover)
Turbot)
Rockfish (including 0.81 0.95-1.20 1.07
Pacific Ocean Perch)
Sablefish 0.51 0.55 -
Other (General Whitefish) 0.35 - -
Halibut 2.33 0.60-1.85 -
Herring - Food 0.25 - -
- Sac Roe 0.53 11.46-12.11 -
- ROK 1.30 - -
- Bait g.29 - - -
Tanner - Bairdi 1.70 3.25-3.30 -
- Opilio 1.26 1.60-2.00 (2.20) -
- All 1.32 -— 3.50
King - Red -— - -—
- Blue — - -
- Golden - -— . -
- All 2.93 7.90-9.00 7.46
Shrimp 3.69 3.50-3.85 -

€D Alaska Department of Fish & Game 1982 "Alaska 1980 Catch & Production Commercial Fisheries
Statistics,"” Western Alaska or State average data.

(2) wpacific Fishing," 1983 Yearbook (1982 prices).
(3) "Seafood Business Report,"” Winter (1982 prices).
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0 "Other Finfish Species" (this report) was assumed to be equivalent
to "General Groundfish" (ADFG 1982).

o] No ex-vessel or first-wholesale data were available for Atka

mackerel, squid or snails.

o Some species, discrete elsewhere in this report, were aggregated
in the tables for consistency with the data sources; e.g., ex-
vessel data for king crab are discrete by species, first-wholesale

king crab data are reported as "General King Crab."

The forecasting methodology is very simplistic and is intended to be
"ballpark" only. A rigorous and thorough econometric forecasting study would
be required, but is outside the scope of this report. The projection of any
set of prices is a very complex process. Fish and seafood prices are par-
ticularly volatile, being affected by changes in market conditions, landings,
imports/exports, and inventories, making predictions espec1ally difficult.
This analysis assumes that fish and seafood prices w1ll increase, in some
fashion, in both real and current dollars. However, changes in market
consumption and competition among species and product forms are not forecast,
The data for a given year were assumed to be "current" for that yeer. The
forecasts begin at 5 years from present (i.e. 1987), and continue, for every

5 years, over the planning horizon to 2007 (25 years).

A range of three inflation rates was assumed: low (5.2 percent
annually), average (6.6 percent annually), and high (8.8 percent annually)
(Data Resources Inc. 1982). These rates of increase were applied to the

"current" prices in compound interest fashion.

As explained later in this chapter, walleye pollock will be the dominant
species (by weight landed) in each of the four lease sale areas. Table 3-4
indicates that the 2007 ex-vessel price of pollock will range between
$0.21/1b and $0.49/lb, while its first wholesale price will be $2.56/1b to
$5.93/1b (Table 3-5).
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3.3.2 Labor Projections

From 1970 to 1976, numbers of fish harvesting employees throughout
Alaska fluctuated between 4,000 and 5,000. However,

"the number of people employed in commercial fishing in Alaska has
never been accurately determined nor is there a standardized
procedure for estimating fishing employment. The majority of
fishermen do not participate in the state's unemployment insurance
programs and therefore are not required to submit employment and
earnings data to the Alaska Department of Labor. Catch statistics,
vessel licenses, landing statistics, and other figures are avail-
able from various governmental agencies, however, none of these
directly addresses the question of fisheries employment" (Alaska
Department of Labor 1980).

For the purposes of this study, fishermen employment in the BSAI fish-
eries was projected by multiplying the number of catcher vessels (projected
in this chapter) by the estimated number of fishermen per vessel. The
projections of fishermen employment are presented in the basin-specific and
cumulative case sections later in this chapter. As discussed above, fish-
ermen's earnings data are not collected by Alaska Department of Labor. This
inadequate (non-existent) data base hakes reasonable projections of earnings
impossible. Estimates of gross income per fishing vessel are presented in
the basin-specific and cumulative case discussions.

Total statewide employment in seafood processing rose from 3,976 in 1975
to 6,784 in 1979, while the respective earnings rose from $9,862 to $15,440
(Alaska Department of Labor 1980). However, the character of the BSAI
processing industry is changing: a variety of factors (discussed in Chapter
2 and in Technical Memorandum BC-1, Appendix B) is forcing a trend from
traditional onshore processing to offshore processing on floating processors
and catcher/processors. Employment on these vessels was estimated by
calculating the number of workers necessary to process the projected catches,

based on a current understanding of processing technology. Farning were
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not projected because of the inadequate data base with its associated time
lags and variances in reporting. Furthermore, no data are presented to
differentiate the processors by the species they handle. "Alaska Economic
Trends" (Alaska Department of Labor monthly) reports average hourly earnings,
hours per week, and weekly earnings for workers in the food and kindred
products category. In Alaska, this category is overwhelmingly composed of
seafood processing workers. The wages reported in the most recent 11 months
of this bulletin (April 1982 - February 1983) indicate that workers in this
category earned an average of $14,786 per year in 1982.

3.3.3 Labor Mobility

Labor mobility implies that factors (income, job satisfaction, property
ownership, travel and stability) will positively or negatively influence a
worker's decision to remain at his or her job or take another job elsewhere.
Not all of these factors are measurable (job satisfaction and stability) and
those that are measurable (income, travel) require generalized or averaged
data that are relatively meaningless for a quantitative estimate of the

impact one industry has on another for job competition.

The development of the domestic fishery projected for the BSAI does not
lend itself to a quantitative analysis for labor mobility for the following

reasons:
o Many boats fish several species, each with its own separate
economic projection. '
o Crew shares vary greatly between differing percents of the gross

or net earnings. Crew earnings are also affected by expenses they
may or may not be required to pay. These arrangements differ
between boats and captains. Any generic average is not valid for

extrapolating earnings.
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o Few crew members in the Bering Sea commercial fishery reside in
Dutch Harbor or the other Aleutian or western Alaska villages.

Most are from Seattle or major population centers in Alaska.

o) There is not much danger of negatively impacting fishery effort
by hiring commercial fishing boats for charter. Any financial
assistance to the fleet would help the beleaguered crab fleet,
where there is already a surplus of effort. It would mitigate the

debt service of the fleet.

Combs (1981) calculated labor transfer from the fishing sector to the
oil sector using: 1) the results from a study conducfed by the Organisation
for Economic Co-Operation and Development (OECD 1965), which relates salary
differential to probability of transfer; and 2) occupational mobility data in
the U.S. (U.S. Department of Labor 1979), which relates age to mobility rate.
Combs analyzed generic characteristic gross earnings for different vessels
and processing operations to conclude "...the effects of competition for
labor will not be as great as would otherwise be expected." The estimates

were for the St. George Basin and the North Aleutian Shelf lease sale areas.
The detailed domestic fishing projections contained in this report were
not designed to allow a quantitative estimate of each basin by itself. We

attempted economic forecasts isolating crew members in each basin using:

average crew shares

o O

average crew size
total pounds per boat
average ex-vessel prices for each species

average projected catches

0o O O o

average number of boats

These projections were unusable because they resulted in unaccountably

unrealistic (too high and too low) estimates of fisherman earnings.
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3.4 NORTH ALEUTIAN SHELF

Whitefish catches in the North Aleutian Shelf area of the Bering Sea
total only 10 percent of the total Bering Sea catch. The domestic fishery in
the North Aleutian Shelf can be characterized as a fully developed king and
Tanner crab fishery. While a dominant world-class sockeye salmon fishery
occurs in Bristol Bay, it does not take place within the proposed lease sale

area boundary.

3.4.1 Resource Projections by Species

The projected commercial fishery resources in the North Aleutian Shelf

area through 2007 (Table 3-1) are equal to the maximum sustainable yield as

calculated by historic catches in the area. The king and Tanner crab

resource projections through 2007 presuppose that crab stocks will rebuild,
but not to former levels of abundance. While pollock stock estimates are 50
times greater than those for crab, the ex-vessel value of crab is almost

two-thirds of the value of pollockl.

Changes in resource abundance over the next two decades will not
significantly affect the impact analysis, which relies on total numbers of
boats and crews and the nature of the processing industry. In fact, changes
in resource levels would have to be catastrophic to affect the impact

projections.

3.4.2 Projected Foreign and Domestic Harvest

Several factors will influence the rate of growth of the domestic
fishery in the North Aleutian Shelf area. 0ne important factor is the
relaxation of import restrictions by Japan of U.S. exported pollock, surimi
and other whitefish products. If the proposed extension of soverign rights

in the fishery conservation zone is approved, the growth rate of the U.S.

TV If ex-vessel prices are $0.06/1b for pollock, $1.00/1b for Tanner crab,
and $3.00/1b for king crab.
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fishery would accelerate. fhe projections, beginning about 1997, assume
there are some temporary exceptions made to the Jones Act that would
allow processors and fishermen to purchase large foreign-built catcher/

processors.

While the potential whitefish fishery in the North Aleutian Shelf is
small when compared to that of the total Bering Sea, the shelf's close
proximity to the major onshore processing plants in Bristol Bay, Unalaska,
Akutan and, possibly, Chernofski should spur rapid development of a domestic
whitefish fishery in the area. As shown on Table 3-6, 25 percent of the
pollock catch, 60 percent of the Pacific cod catch, 20 percent of the flat-
fish catch and 15 percent of all other roundfish species will be caught by
the domestic industry in 1987. In 1992, the domestic catch of Pacific cod
should increase to 80 percent of the MSY and the accompanying incidental
catch of roundfish should double or increase to 30 percent. The total
Pacific cod MSY should be harvested by domestic fisherman by 1997; the
incidential catch of pollock and roundfish will further increase. The
flounder fishery will develop more slowly; by 1997, more than half of the
estimated MSY will be caught by domestic fishermen. By 2007, 100 percent of
the MSY for all whitefish species should be caught by the domestic fishing
industry. The king and Tanner crab fishery will remain a domestic fishery,

including domestic at-sea and onshore processing.

The nature and character of the crab processing industry in the North
Aleutian Shelf area will remain unchanged. The offshore groundfish fisheries
will probably be divided between onshore (40,000 to 50,000 metric tons) and
offshore (30,000 metric tons) processors. The offshore processing component
will probably be shared between joint ventures and some domestic catcher/
processors. The exact nationality of the offshore processors is difficult to
determine but it is reasonable to expect one or more foreign/U.S. joint
ventures in the North Aleutian Shelf through the year 2007.

Table 3-7 presents the projected domestic catches and estimates of

numbers of fishing boats and processors in 5-year increments through 2007.

Figures 3-1 and 3-2 present the total projected domestic catch and maximum
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TABLE 3-7

PROJECTED DOMESTIC CATCHES AND NUMBERS OF FISHING BOATS AND PROCESSORS IN
THE NORTH ALEUTIAN SHELF AREA IN 5-YEAR INCREMENTS THROUGH 2007

1987”7 1992 1997 2002 2007
Pollock
Metric tons 16,700 33,540 53,664 67,080 67,080
Fishing boats?) 2 4 7 8 8
Of fshore processors 2) 1 1 2 -3 3
Onshore processors 0 0 0 0 0
Pacific Cod
Metric tons 7,608 10,144 12,680 12,680 12,680
Fishing boats3) 3 4 4 4 4
Of fshore processors 4) 1 1 1 1 1
Onshore processors 0 0 0 0 0
All Flatfish
Metric tons 1,200 1,800 3,600 4,200 6,000
Fishing boats5) g 0 1 1 1
Of fshore processors 6) 0] 0 1 1 1
Onshore processors 0 0 ] 0 0
All Other Roundfish -
Metric tons 299 599 999 1,198 1,998
Fishing boats 7) 0 0 0 0 0
0f fshore processors 0 0 0 0 0
Onshore processors - 0 0 0 0 0
Tanner Crab
Metric tons8) 900 900 900 900 900
Fishing boats 5-20 5-20 5-20 5-20 5-20
Of fshore processors a 0 0 0 0
Onshore processors?) 1-4 1-4 1-4 1-4 1-4
King Crab
Metric tons 460 460 460 460 460
Fishing boats8) 5-20 5-20 5-20 5-20 5-20
Of fshore processors 0 0 0 0 0
Onshore processors?) 1-4 1-4 1-4 1-4 1-4
TOTALS
Metric tons 27,167 47,443 72,303 86,518 89,118
Fishing boats 15-45 18-48 22-52 23-53 23-53
0f fshore processors 2 2 4 5 5
Onshore processors 2-8 2-8 2-8 2-8 2-8

7Y Estimated 80 mt/day, 100 fishing days/year.
2) Estimated 225 mt/day, 100 processing days/year (weight calculated after
heading-and-gutting) .
3) Estimated 30 mt/day, 100 fishing days/year.
4) Estimated 225 mt/day, 100 processing days/year (weight calculated after
heading-and-gutting) .
5) Estimated 60 mt/day, 100 fishing days/year.
6) Estimated 225 mt/day, 100 processing days/year.
7) Other roundfish will be caught incidental to other directed fisheries
with no boats or processors estimated.
8) Estimates of catch per boat are not valid because the number of fishing
boats exceed supply of crab.
9) Estimates of processors reflect crab processed from other adjacent area.

Note: Fishing boats and onshore processors are all domestic. Offshore processors
may be foreign or domestic; predominantly domestic.

-107-



(Y]]

55°

65°
| ) A/\\LGOO

0 8 0 0 N Jo
0 .8 0 0 "‘}o
0 81.3 0 0 0
149.6 306. 4 14.8 10.9 10.9
2.4 1.4 3 0 0
0 0 0 0 0
7.9 17 0 0 o 0 0
87 188.5 0 " .6 0 0
§33.8 1820.2 0 0 0 130 0
W11 208.1 415.5 17.3 18 69.4 0
0 0 0 0 0 0 0
0 0 0 o 0 0 0
488. 1 4.3 366.7 0 0 0
225.9 145.7 37.4 0 0 0
3542.8 357.5 471.3 0 0 130
10.9 98.3 475.9 183.7 91.2 0
1521.3 732.1 4461 780.7 0 0
33.6 $1.4 b3 4 513.9 0 0
1004.9 2218.5 137.9 . ',I’
2447.6 97.1 49,4
§874. 4 3217.8 227.5
1.3 6 120.1
0 0 0
0 0 0
%308.3 4215.1 0 0 1.5
2658.1 919.8 0 0 7.6
11408.6 6289.3 o 0 16.3
1.9 1.9 0 0 0
5973.3 4274 2075.6 760.5 0
307.9 676.3 1663.9 29752 i
15615, 4 6637.7 0
3550.9 2834.9 0
17356.6 11766.1 0
1.3 25 0 LEGEND FOR EACH GRID:
] ] 0 POLLOCK
B75.2 / FLATFISH
za;s.s PACIFIC COD
: OTHER ROUND FISH

KING CRAB

TANNER CRAB

NORTH ALEUTIAN SHELF LEASE SALE AREA

TOTAL PROJECTED DOMESTIC CATCH IN METRIC TONS

(FULL DOMESTIC USE OF MSY [N 2007 AND THEREAFTER)

-108- Figure 3-1



78N
i oo
yd \1"
165°
" — l ) n/\\:soo
1.9 4.93 .22 .18 .1
58°
9.62 27.92 5.19 .22 .23 2.49 0
72.78 17.37 23.01 17.23 114|163
57° V
129.1 69.18 6.69 ' /

315.73 204,71 46.74 4.7 .32

56° ——

454,39 265.52 0 //

v

55°

NORTH ALEUTIAN SHELF LEASE SALE AREA

PROJECTED NUMBER OF DOMESTIC FISHING BOAT-DAYS, TOTAL:
CATCH RATE = 80 METRIC TONS/DAY

(AT FULL DOMESTIC USE OF MSY)

-109-
Figure 3-2



number of boat days and illustrate that the southwest sector of the North
Aleutian Shelf lease sale area is the most important in terms of the white-

fish fishery.

3.4.3 Labor Projections

Tables 3-8 and 3-9 present the estimated employment generated in the
harvesting and processing sectors by the projected catches in the North
Aleutian Shelf. In the year 2007, the projected catches of walleye pollock
will employ 48 harvesting workers and 670 processing workers.

3.5 ST. GEORGE BASIN

3.5.1 Resource Projections by Species

The St. George Basinris the most important of the four lease sale areas
in the Bering Sea in terms of volume and value of the catch. For the last 10
years, over 50 percent of the total Bering Sea whitefish catch and most of
the king and Tanner crab catch has come from this area. Almost 85 percent of
the yellowfin sole, 60 percent of the flatfish, and 56 percent of the pollock
catch in the Bering Sea has come from the St. George Basin. The total

average annual catch has been around 720,000 metric tons.

The wide range between the lowest and highest potential resource
projections of the St. George Basin (Table 3-1) is due in part to fluctuating
strengths of different year classes, management stategies, and strong
ecosystem food chain relationships. For pollock, the range is between
391,000 and 1,118,000 metric tons. The most likely estimate and the one used
for this projection is 670,800 metric tons, which is approximately equal to

an apportioned MSY for the St. George Basin area,
Significant quanities of Pacific cod are found along the continental

slope. The estimated low and high resource estimates range from 63,000

metric tons to 190,000 metric tons; the most likely estimate has been set at
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TABLE 3-8

PROJECTED DOMESTIC FISH HARVESTING EMPLOYMENT BY
MAJOR SPECIES GROUPS, NORTH ALEUTIAN SHELF

Employees
Species Group per Vessel(1)
Walleye Pollock 6
Paéif’ic Cod 6
All Flatfish, 6
except Halibut
Shellfish 6
Halibut 6'
ALL Others(2) 6

€N Assumed average.

Total Employment

1987 1992 1997 2002 2007
12 24 42 48 48
18 24 24 24 24

0 0 6 6 6
240 240 240 240 240
minor minor minor minor minor
minor minor minor minor minor

(2) These are only by-catches and will not appear as discrete target species.
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TABLE 3-9

PROJECTED FISH PROCESSING EMPLOYMENT BY
MAJOR SPECIES GROUPS, NORTH ALEUTIAN SHELF

Employees Total Employment(1)

Species Group per Metric Ton 1987 1992 1997 2002 2007
Walleye Pollock .01 167 335 536 670 670
Pacific Cod .01 76 100 126 126 126
All Flatfish, .01 ) 1) 60 60 60

except Halibut
Other Major Species (2) (2) (2) (2) (2) (2)
Shellfish(3)

King and Tanner Crab 024 31 3 31 31 31

(1) All estimated offshore, except shellfish.

(2) Sablefish, all rockfish, Atka mackerel area counted in pollock, cod and
flatfish estimates because they are too insignificant to be measured.

(3) Estimated all onshore.
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126,800 metric tons. Estimates for all flatfish are 30,000 to 180,000 metric

tons; the most likely estimate is 60,000 metric tons.

Projected crab catches are 4,600 metric tons for king crab and 9,000
metric for Tanner crab. While the Tanner crab resource in the eastern Bering
Sea has declined in the last decade, there is some evidence it has stabilized
and will rebuild in the next decade (Wespestad 1983). The king crab resource
has collapsed but an apportioned MSY estimate is also based on a long-term
resource analysis. While the projected domestic polleck catch in 2007 is
fifty times greater than the expected crab catch, the ex-vessel value of the

crab catch is almost two-thirds of the value of the pollock.

If the winter herring fishery in the northwest corner of the basin is
developed by the domestic industry, the projected resources available for
harvest could be 6,000 to 7,000 metric tons. The North Pacific Fishery
Management Council is continually reviewing the possibility of an offshore
winter herring fishery and will in all likelihood recommend one in the near

future.

3.5.2 Projected Foreign and Domestic Harvest

The development of the domestic fishery in the St. George Basin will
proceed almost simultaneously with the development of the domestic fishery in
the North Aleutian Shelf area. The pollock fishery will be larger in St.
George Basin than it will be in the North Aleutian Shelf and will proceed at
approximately at the same rate of development. Twenty-five percent of the
pollock catch.in 1987 will be domestic and will expand to 50 percent in 1992,
80 percent in 1997 and 100 percent by the year 2002 {(Table 3-10). The
Pacific cod fishery will be larger in St. George Basin than in the North
Aleutian Shelf but the rate of development will be slower. Possibly by 1987,
50 percent of the 126,800 metric tons of cod will be caught by domestic
fishermen. This amount should increase to 80 percent in 1992 and 100 percent
in 1997. The rate of development of the flatfish domestic fishery will be
similar that in the North Aleutian Shelf, although the quantities will be
much larger. The domestic flatfish fishery will not intensify until 1992/
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1997 and is not expected to reach 100 percent of the projected catch totals
until the year 2007. The rate of development for all other roundfish, except
herring, is expected to proceed simultaneously with the pollock and cod
fisheries as most other roundfish are caught incidental to those two fish-
eries. The catch for all other roundfish is projected to be 3,000 metric
tons in 1987 and almost 20,000 tons in 2007.

If an offshore winter herring fishery is authorized, it would be an
instantaneous domestic fishery taking approximately 7,000 metric tons in
1987. The historic catch for herring has ranged between 2,000 and 50,000
metric tons for the Navarin and St. George Basins. The projected catch is
approximately 10,000 metric tons, of which one-third will be caught in the

Navarin Basin and two-thirds caught in the St. George Basin.

The king and Tanner crab fisheries will be totally domestic with
the annual average catch projected to be approximately 9,000 metric tons for
Tanner crab and 4,600 metric tons for king crab. .

Because the St. George Basin is the largest basin in the BSAI region,
the processing segment of the industry is expected to be diverse. Onshore
processing is expected at St. Paul, Unalaska, Akutan and perhaps Chernofski.
Offshore processing will involve joint ventures and American floating
processors and catcher/processors. With only three to five major onshore
processors projected, a significant burden will be placed on offshore

processors to handle the projected catch in the St. George Basin.

By the year 2007, the expected domestic catch could be 877,580 metric
tons for all whitefish species (Table 3-11). Assuming two whitefish
processing plants on St. Paul, two similar plants in Unalaska, and one at
Akutan, each processing 200 metric tons per day and operating 150 days per
year, the total whitefish processing volume onshore would be 150,000 metric
tons. If the plants operate 300 days per year or with double shifts, the
expected processing volume would be 300,000 metric tons, leaving almost

420,000 metric tons to be processed offshore. Given that volume, 20 offshore
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TABLE 3-11

PROJECTED DOMESTIC CATCHES AND NUMBERS OF FISHING BOATS AND PROCESSORS
IN THE ST. GEORGE BASIN IN S5-YEAR INCREMENTS THROUGH 2007

1987 1992 1997 2002 2007
Pollock
Metric tons 167,700 335,400 536,640 670,800 670,800
Fishing boats?) 14 28 45 56 56
Of fshore processors 4 8 13 16 15
Onshore processors 13) 23) 34) 45) 56)
Pacific Cod
Metric tons . 63,400 101,440 126,800 126,800 126,800
Fishing boats?) 22 35 45 45 45
Of fshore processorsS 2 3 3 2 2
Onshore processors? 2 3 4 5 5
Flatfish
Metric tons 12,000 18,000 36,000 42,000 60,000
Fishing boats10) 2 3 -6 7 10
Of fshore processors!?) 1 1 2 2 2
Onshorevprocessors1 0 0 0 0 0
All Other Roundfish .
Metric tons 2,997 5,994 9,990 11,988 19,980
Fishing boats13) 0.2 0.4 0.8 1 2
Of fshore processors 14) 14) 14) 14) 14)
Onshore processors 14) 14) 14) 14) 14)
Herring
Metric tons 7,000 7,000 7,000 7,000 7,000
Fishing boats15) 5 5 5 5 5
Of fshore processors!6) 1 1 1 1 1
Onshore processors 0 0 0 0 0
Tanner Crab
Metric tons 9,000 9,000 9,000 9,000 9,000
Fishing boats17) 10-12 10-12 10-12 10-12 10-12
Of fshore processors18) 1 1 2 2 2
Onshore processors 1 1 0 0 0
King Crab
Metric tons 4,600 4,600 4,600 4,600 4,600
Fishing boats'9) 10-20 10-20 10-20 10-20 10-20
Of fshore processors 0 0 1 1 1
Onshore processors 2 2 1 1 1
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TABLE 3-11

(Continued)
1987 1992 1997 2002 2007
Halibut
Metric tons 850 850 850 850 850
Fishing boats21) 8 8 8 8 8
Of fshore processors 0 0 0 0 0
Onshore processors22) 1 1 1 1 1
TOTALS
Metric tons 267,547 482,284 730,880 873,038 899,030
© Fishing boats 71.2-83.2 99.4-111.4 129.8-141.8 142-154 146-158
O0f fshore processors 9 14 22 24 23
Onshore processors 7 9 9 : 11 12

Ty Estimated 80 mt/day fishing 150 days/year.

2) Estimated 225 mt/day processing 150 days/year.

3) Estimated 125 mt/day processing 200 days/year/plant.

4) Estimated one onshore plant processing 250 mt/day, 200 days per year and
two onshore plants processing 125/mt day, 200 days/year each.

5) Estimated one onshore plant processing 250 mt/day, 200 days/year and three
onshore plants processing 125 mt/day, 200 days per year each. .

6) Estimated two onshore plants processing 250 mt/day, 200 days/year each and
three onshore plants processing 125 mt/day, 200 days/year each.

7) Estimated 30% of catch by longline boats and 70% by trawlers at 10 mt/day,
150 days/year each for longline boats and 30 mt/day, 150 days/year each
for trawlers.

8) Estimated 150 mt/day, 150 days/year each offshore processor.

9) Estimated 75 mt/day, 200 days/year each onshore processor.

10) Estimated 60 mt/day, 100 days/year fishing.

11) Estimated 160 mt/day, 100 days processing each.

12) Estimated no onshore processing for flatfish, except halibut to be
processed in insignificant quantities in Pribilofs.

13) Estimated 80 mt/day, fishing 150 days/year.

14) Quantities taken will be incidential to other directed fisheries and will
be processed in existing plants, offshore and onshore.

15) Estimated 30 mt/day, 50 fishing days/year.

16) Estimated 150 mt/day, 50 processing days/year.

17) Estimated 5-10 mt/day, 100 fishing days/year.

18) Estimated 50 mt/day, processing 100 days/year.

19) Estimated 20 mt/day, 25 fishing days/year.

20) Estimated 100 mt/day, 25 processing days/year.

21) Estimated 2.5 mt/day catch for 45 days/year fishing.

22) Estimated Pribilofs shore-based processing for 50 percent of catchj; the
remainder landed outside BSAI area.

Note: Fishing boats and onshore processors are all domestic. Offshore processors
may be foreign or domesticj; predominantly domestic.
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processors harvesting 180 metric tons per day and processing for 116 days per
year could process the quota. It is unlikely that more than 50 percent of

those processors would be domestic processors by the year 2007.

Figures 3-3 and 3-4 present the total projected domestic catch and

maximum number of boat days.

3.5.3 Labor Projections

Tables 3-12 and 3-13 present the estimated employment generated in the
harvesting and processing sectors by the projected catches in the St.
George Basin. In the year 2007, the projected catches of walleye pollock

will employ 336 harvesting workers and 6,708 processing workers.

3.6 NORTON BASIN

3.6.1 Resource Projections by Species

The projected commercial fisheries resources in Norton Basin are
insignificant when compared to the resources of the other three basins or the
Béring Sea as a whole (Table 3-1). Less than one percent of the total
whitefish catch comes from Norton Basin; the annual historic avefage based on
10 years of foreign catches is only 1,558 metric tons. Minor amounts of
pollock, flounder, Pacific cod, and herring are caught in Norton Basin. Blue
king crab are taken in a small domestic fishery. The estimates of the
projected commercial fisheries resources through the year 2007 are 1,200
metric tons of pollock and 600 metric tons of other whitefish. Approxi-
mately 460 metric tons of king crab could be taken in the Norton Basin
annually. The relatively high value of the king crab resource makes it the

dominant fishery in Norton Basin.

3.6.2 Projected Foreign and Domestic Harvest

Domestic wutilization of Norton Basin resources is projected at 100

percent. In actual fact, the projection is insignificant when compared to
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TABLE 3-12

PROJECTED DOMESTIC FISH HARVESTING EMPLOYMENT BY
MAJOR SPECIES GROUPS, ST. GEORGE BASIN

Employees Total Employment
Species Group per Vessel(2) 71987 1992 1997 2002 2007
Walleye Pollock 6 86 168 270 336 336
Pacific Cod 6 132 210 270 270 270
All Flatfish, 6 12 18 36 42 60
except Halibut
Herring 6 30 30 30 30 30
Other Major Species(1) 6 Nil  Nil  Nil 6 6
Shell fish 6 260 240 240 240 240
Halibut 6 48 48 48 - 48 48

(T) Sablefish, all rockfish, Atka mackerel.

(2) Assumed average.

-121-



TABLE 3-13

PROJECTED FISH PROCESSING EMPLOYMENT BY
MAJOR SPECIES GROUPS, ST. GEORGE BASIN

) Employees Total Employment
Species Group per Metric Ton 1987 1992 1997 2002 2007
Walleye Pollock
~ Onshore .01 335 670 1006 1341 1677

Of fshore .01 1341 2683 4360 5366 5031
Pacific Cod

Onshore .01 184 340 593 818 818

Of fshore .01 450 675 675 450 450
All Flatfish,
except Halibut

Onshore .01 0 0 0 0 0

Of fshore .01 180 180 360 420 600
Herring .

Of fshore Only .08 60 60 60 60 60
Other Major S ecies(?) ‘

onshose. oo o 2) (2 @ @ (@

0f fshore .01 (2) (2) (2) (2) (2)
Shellfish

Onshore . .024 210 210 210 210 210

Of fshore 024 104 104 104 104 104

) Sablefish, all rockfish, Atka mackerel.
(2) 100 insignificant to calculate.

-122-



the projections for the other three basins. One large trawler could take the
entire projected Norton Basin whitefish quota in 22 days and all the fish

could be processed by one processor in less than 10 days (Table 3-14).
The maximum projected catch by species by 1/2° x 1° subarea for 2007
is shown on Figure 3-5. The maximum estimates of boat days is depicted on

Figure 3-6.

3.6.3 Labor Projections

Tables 3-15 and 3-16 present the estimated employment generated in the
harvesting and processing sectors by the projected catches in the Norton
Basin. In the year 2007, the projected catches of shellfish will employ 60

harvesting workers and 10 processing workers.

3.7 NAVARIN BASIN

3.7.1 Resource Projections by Species

The resources of the Navarin Basin are second only to those of the St.
George Basin. Almost 40 percent of the BSAI pollock quota has historically
been taken in the Navarin Basin and nearly one-third of the Pacific cod have

been caught there.

The estimated potential pollock catch is 459,600 metric tons (Table
3-1). By comparison, all other species combined account for less than 20
percent of the expected catch from the Navarin area. New survey information
(NMFS 1983) suggests the Pacific cod resources will surpass the flatfish
estimates, making cod the next most abundant species (contrary to Technical
Report 82, which was based 1982 information [Wespestad 1983]). The estimated
annual average yields for cod and all flatfish are 34,200 metric tons and

26,700 metric tons, respectively.

All other roundfish except herring will be caught incidental to the

directed fisheries for pollock, cod and flatfish. The herring resource is

-123-



TABLE 3-14

PROJECTED DOMESTIC CATCHES AND NUMBERS OF FISHING BOATS AND PROCESSORS
IN THE NORTON BASIN IN 5-YEAR INCREMENTS THROUGH 2007

1987 . 1992 1997 2002 2007
Pollock '
Metric tons 1,200 1,200 1,200 1,200 1,200
Fishing boats1) 0.15 0.15 -0.15 0.15 0.15
Of fshore processors a 0 0 0 0
Onshore processors 0 1) 0 0 0
Pacifie Cod
Metric tons minor minor minor minor minor
Fishing boats 2)
Offshore processors 2)
Onshore processors 2)
Flatfish
Metric tons minor minor minor minor minor
Fishing boats 2)
Of fshore processors 2)
Onshore processors 2)
All Other Roundfish
Metric tons 600 600 600 600 600
Fishing boats nil nil nil nil nil
0f fshore processors 2)
Onshore processors 2)
Tanner Crab
Metric tons minor minor minor minor minor
Fishing boats 2)
Offshore processors 2)
Onshore processors 2)
King Crab
Metric tons 460 460 460 460 460
Fishing boats 4-10 4-10 4-10 4-10 4-10
O0f fshore processors 1 1 1 1 1
Onshore processors 0 0 0 0 0
TOTALS
Metric tons 2,260 2,260 2,260 2,260 2,260
Fishing boats 4-10 4-10 4-10 4-10 4-10
Of fshore processors 1 1 1 1 1
Onshore processors 0 0 0 0 0

T) Estimated 80 mt/day, fishing 100 days per year.
2) The estimates are so low it is not, practical to estimate boats or processors.

Note: Fishing boats and onshore processors are all domestic.
may be foreign or domestic; predominantly domestic.
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TABLE 3-15

PROJECTED DOMESTIC FISH HARVESTING EMPLOYMENT
BY MAJOR SPECIES GROUPS, NORTON BASIN

Employees Total Employment
Species Group per Vessel(2) 7987 1992 1997 2002 2007
Walleye Pollock 6 (1) (1) D) (1) 1)
Pacific Cod 6 (1) (1) (1) (1) (1)
All Flatfish, 6 (1) (1) 1) (1) (1)
except Halibut ‘
Herring 6 (1) (1) (1) D (1
Other Major Species 6 (1) M (1) (1) (1)
Shellfish ) 60 60 60 60 60
Halibut 6 (1) (1) (1 - ) (1)
All Others 6 (1) (1 (1) 1 (1M

(1) One trawler fishing 22 days can catch the projected guota for Norton Sound.
Therefore, no employment figures are possible for whitefish.

(2) Assumed average.
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TABLE 3-16

PROJECTED FISH PROCESSING EMPLOYMENT BY MAJOR SPECIES GROUPS, NGORTON BASIN

Employees
per Metric Ton

Species Group
Walleye Pollock .01
Pacific Cod 0

All Flatfish,
except Halibut 0

Other Major Species(Z) .01
Shellfish 023
(1) Estimated offshore.

(2) Sablefish, all rockfish, Atka mackerel.
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Total Employment(1)

1987 1992 1997 2002 2007
12 12 12 12 12
0 0 0 0 0
0 0 0 0 0
6 6 6 6 6
10 10 10 10 10
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seasonal and is generally found in the Navarin Basin during the winter. The
average annual harvest is projected to be 3,000 metric tons (Wespestad
1983).

Tanner crab are present in the Navarin Basin, but a fishery that could
harvest the MSY may never materalize because of weather and the relative

sparse distribution of Tanner crab in this area.

3.7.2 Projected Foreign and Domestic Harvests

The pollock fishery in the Navarin Basin is currently 100 percent
foreign. All available evidence supports the projection that the fishery
will be 100 percent domestic by the year 2007 (Table 3-17), although Navarin
Basin will be the last of the four basins to be fully developed because it is
farthest from existing ports and will require larger boats and a fleet of

floating processors.

The first efforts at establishing a domestic pellock fishery in the
Navarin Basin will occur after the domestic industry has entered the St.
George area and has established a dominant offshore processing capability.
This will probably occur in 10 to 15 years if: 1) major input restrictions
by Japan are lifted; 2) large processors can be purchased or leased cheaply;
3) crab stocks remain depressed or below historic levels; and 4) Japan/U.S.
joint ventures producing surimi are encouraged. The projections will be off

by 5 to 10 years if any of these factors do not materialize.

_ Catches could increase in 10 to 20 years if management strategies
emphasize the harvest of large pollock to decrease predation on inverte-
brates. The catch projected for 1997 assumes only 17 trawlers catching 80
metric tons per day each for 100 fishing days a year (Table 3-18). By 2007,
assuming conservative catch rates and 100 fishing days per year per boat, 57
boats could harvest the entire pollock resoﬁrce historically caught in the
Navarin Basin. There are now more than 30 trawlers fishing whitefish off

Alaska and 10 times that many could be converted.
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TABLE 3-18

PROJECTED DOMESTIC CATCHES AND NUMBERS OF BOATS AND PROCESSORS
IN THE NAVARIN BASIN IN 5-YEAR INCREMENTS THROUGH 2007

1987 1992 1997 2002 2007

Pollock
Metric tons 22,980 45,960 137,880 321,720 459,600
Fishing boats®) 3 6 17 40 57
Of fshore processors?) 1 2 6 14 20
Onshare processors3 0 0 0 0 0
Pacific Cod-
Metric tons 342 10,260 23,940 27,360 34,200
Fishing boats4) 1 3 8 9 11
Of fshore processorss) 0 1 1 2 2
Onshore processors3 0 0 0 0 0
Flatfish
Metric tons 267 1,335 8,010 18,690 26,700
Fishing boats6) 0 0 1 3 5
Of fshore processors7) 0 0 0 1 1
Onshore processors3 0 0 0 0 0
All Other Roundfish
Metric tons 109 549 3,294 7,686 10,980
Fishing boats o 0 1 1 1
Of fshore processors a 0 0 0 0
Onshore processors 0 0 0 0 0]
Herring '
Metric tons 3,000 3,000 3,000 3,000 3,000
Fishing boats8) 2 2 2 2 2
Of fshore processors 1 1 1 1 1
Onshore processors 0 o 0 0 0
Shellfish9)
Metric tons Nil Nil Nil Nil Nil
Fishing boats
Of fshore processors
Onshore processors
Halibut
Metric tons 150 150 150 150 150
Fishing boats10) 2 2 2 2 2
Of fshore processors 0 0 0 0 0
Onshore processors 0 0 0 0 0
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TABLE 3-18

(Continued)
1987 1992 1997 2002 2007
TOTALS
Metric tons 26,848 51,254 - 176,274 378,606 534,630
Fishing boats , 8 13 31 57 78
Offshore processors . 2 4 8 18 24
Onshore processors 0 0 g 0 0

E——————————

1) Estimated 80 mt/day catch, fishing 100 days/year.

2) gstimated processing capacity 500,000 lbs/day, 100 days/year (weight
‘calculated after heading-and-gutting).

3) No onshore processing estimated for the Navarin Basin.
4) Estimated 30 mt/day catch trawling, fishing 100 days/year.

5) Estimated processing capacity 225 mt/day, 100 days year (weight calculated
after heading-and-gutting).

6) Estimated 60 mt/day catch, fishing 100 days/year.
7) Estimated 225 mt/day, 100 days/year processing.
8) Estimated 30 mt/day, 50 days/year catch.

9) Negligible shellfish catches.

10) Estimated 2.5 mt/day, fishing 45 days/year..

Note: Fishing boats and onshore processors are all domestic. 0ffshore processors
may be foreign or domestic; predominantly domestic.
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A Pacific cod fishery could develop quite rapidly in the Navarin area
assuming: 1) full utilization of the cod quotas in all other areas,
primarily Unimak Pass and the southern Bering Sea shelf area; 2) continued
strong market for salt cod and headed and qutted blocks; 3) a healthy cod
population; 4) financing support for directed cod operations; 5) favorable
management, perhaps providing some U.S. sanctuaries; and 6) the development

of the pollock fishery.

Figure 3-7 represents the maximum projected domestic catch in the
Navarin by species, by 1/2° x 1° cell for 2007. Figure 3-8 represents the
maximum estimated boat days to be expected in the Navarin by 1/2° x 1° cell
in 2007.

3.7.3 Labor Projections

Tables 3-19 and 3-20 present the estimated employment generated in the
harvesting and processing sectors by the projected catches in the Navarin
Basin. In the year 2007, the projected catches of walleye pollock will
employ 342 harvesting workers and 4,596 processing workers.

3.8 CUMULATIVE CASE

3.8.1 Resource Projections by Species
Clearly, the geographic area included in the four lease sale areas takes

in most of the fishery rescurces of the BSAI. Pollock constitute the most
significant biomass. The other dominant species are Pacific cod and the

flatfish group, each constituting about 20 percent of the pollock biomass.

While it is acceptable to consider the four lease sale areas separately
for petroleum interests, it is not practicable for fisheries. The resources,
fisheries, fishermen and processors are not necessarily divided geograph-~
ically. Therefore, this section discusses the cumulative development of the
fishing industry in all four areas and, perhaps, is an accurate reflection of

the cumulative scenario for the entire BSAI.
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TABLE 3-19

PROJECTED DOMESTIC FISH HARVESTING EMPLOYMENT

BY MAJOR SPECIES GROUPS, NAVARIN BASIN

Employees Total Employment
- Species Group per Vesse1§2) 7987 1992 1997 2002 2007
Walleye Pollock 6 18 36 102 204 342
Pacific Cod 6 6 18 48 54 66
All Flatfish, 6 Nil Nil 6 18 30
except Halibut
Herring . 6 12 12 12 12 12
Other Major Species(1) 6 Nil Nil 6 6 6
Shellfish 6 Nil Nil Nil Nil Nil
Halibut 6 12 12 12 12 12

(1) Sablefish, all rockfish, Atka mackerel.
(2) Assumed average.
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TABLE 3-20

PROJECTED FISH PROCESSING EMPLOYMENT BY
MAJOR SPECIES GROUPS, NAVARIN BASIN

Employees Total Employment

Species Group per Metric Ton 1987 1992 1997 2002 2007
Walleye Pollock

Onshore .01 0 0 0 0 0

O0f fshore .01 230 460 1378 3217 4596
Pacific Cod

Onshore 01 0 1] 4] 0 0

Of fshore .01 0 102 240 273 342

All Flatfish,
except Halibut

Onshore 01 8] 8] 0] 0 0

Of fshore .01 0 0 0 186 276
Herring

Offshore Only .008 24 24 24 24 24
Other Major Species(1)

Onshore 01 0 § 0 g 0

Of fshore .01 0 0 8] _ 0 0
Shellfish

Onshore .023 0 0 0 0 0

Of fshore .01 Nil Nil Nil Nil Nil

) Sablefish, all rockfish, Atka mackerel. Estimates counted in pollock,
cod and flatfish estimates.
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The combined fishery resource potentials of the North Aleutian Shelf,

St. George Basin, Navarin Basin and the Norton Basin are:

Species Metric Tons
Pollock 1,198,680
Pacific Cod 173,680
All Flatfish 92,700
All Other Roundfish 33,558
Halibut 1,000
Herring 10,000
Crab (King, Tanner & Hair Crab) 20,943
TOTAL 1,529,361

If the high estimates of resources available (Table 3-1) materialize, the
cumulative resource estimates would soar to 2,740,219 metric tons, almost 1.2

million metric tons more than the estimates given as most™ likely.

Only a casual glance is needed to confirm the importance of the pollock
resource. Its importance should also be noted in terms of major ecosystem
relationships because minaor changes in the pollock stocks affect other
resources such as cod and crab. Major increases in pollock stocks could
adversely affect the cod and crab populations in terms of competition for
food and in predator/prey relationships.

3.8.2 Projected Foreign and Domestic Harvest
Two significant factors reflect the character of the BSAI domestic

fishing industry over the next 20 to 25 years: 1) the number of fishing
boats needed and the rate they will enter new fisheries; and 2) the imbalance

between the estimated number of offshore and onshore processors (Table 3-21).

While the growth rate of the domestic industry is different for each
lease sale area and does not present linear acceleration, the cumulative
pattern represents fairly uniform growth at least through 2002. From 1987 to
1992, domestic fishing efforts will center on the St. George Basin. As the
basin's resources are exploited, the domestic fishery will expand north to
the Navarin Basin where significant growth will occur in 1997, 2002 and
2007.
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TABLE 3-21

- PROJECTED DOMESTIC CATCHES AND NUMBERS OF FISHING BOATS AND PROCESSORS IN
ALL FOUR BERING SEA LEASE SALE AREAS IN 5-YEAR INCREMENTS THROUGH 2007

1987 1992 1997 2002 2007
Pollock
Metric tons 208,580 416,100 729,384 1,060,800 1,198,680
Fishing boats 19 38 69 104 121
0f fshore processors 6 " 21 33 38
Onshore processors 1 2 3 4 5
Pacific Cod
Metric tons 71,350 121,844 163,420 166,840 173,680
Fishing boats 26 42 57 58 60
Of fshore processors 3 5 5 5 5
Onshore processors 2 3 4 5 5
Flatfish
Metric tons 13,467 21,135 47,610 64,890 92,700
Fishing boats 2 3 8 " 16
Of fshore processors 1 1 3 4 4
Onshore processors 0 0 0 0 0
All Other Roundfish '
Metric tons 4,005 7,742 14,883 21,472 33,558
Fishing boats 0 0 2 2 3
Of fshore processors 0 0 0 a 0
Onshore processors 0 0 0 0 0
Herring
Metric tons 10,000 10,000 10,000 10,000 10,000
Fishing boats 7 7 7 7 7
Of fshore processors 2 2 2 2 2
Onshore processors 0 ) 0 0 0
Tanner Crab
Metric tons 9,900 9,900 9,900 9,900 9,900
Fishing boats 15-22 15-22 15-22 15-22 15-22
Of fshore processors 1 1 2 2 2
Onshore processors 2-5 2-5 1-4 1-4 1-4
King Crab
Metric tons 5,520 5,520 5,520 5,520 5,520
Fishing boats 19-50 19-50 19-50 19-50 19-50
Of fshore processors 1 1 2 2 2
Onshore processors 3-6 3-6 2-5 2-5 2-5
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TABLE 3-21

(Continued)
1987 1992 1997 2002 2007

Halibut

Metric tons - 1,000 1,000 1,000 1,000 1,000

Fishing boats 10 10 10 10 10

0f fshore processors 0 0 0 0 0

Onshore processors 1 1 1 1 1
TOTALS

Metric tons 323,822 593,241 981,717 1,320,422 1,525,038

Fishing boats 98-146 134-182 187-235 226-274 251-299

O0f fshore processors 14 21 - 35 48 53

Onshore processors 9-15 11-17 11-17 13-19 14-20

Note: Fishing boats and onshore processors are all domestic.
processors may be foreign or domestic; predominantly domestic.
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The number of fishing boats needed at each 5-year interval for all four

basins combined are:

Year Number of Boats(1)
1987 64
1992 ' 100
1997 153
2002 192
2007 217

Unlike previous projections of other researchers whose estimates of
offshore versus onshore processing range from 100 percent onshore to 50
percent offshore and 50 percent onshore, we believe that most of the white-
fish catch from the BSAI region will be processed at sea. Onshore processing
will be limited to existing centers at Unalaska and Akutan and, if planned
facilities are constructed, St. Paul and Chernofski. Perhaps in 50 years the
emphasis will change but, given 1) the existing deep water ports which can be
used, 2) the availability and suitability of land, 3) current plans for new
plants and expansions, and 4) quality issues and economics, most of the

processing will be at sea.

3.8.3 Labor Projections

Tables 3-22 and 3-23 present the estimated employment generated in the
harvesting and processing sectors by the projected catches in the BSAI
cumulative case. In the year 2007, the projected catches of walleye pollock

will employ 726 harvesting workers and 11,986 processing workers.

3.8.4 Labor Mobility

Our qualitative assessment of the BSAI agrees with the Combs conclusion
as well as with the conclusions of Terry et al. (1980) and Centaur Associates

(1980). Generally, the competitidn for unskilled and skilled labor between

M Excluding crab boats.
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PROJECTED DOMESTIC FISH HARVESTING EMPLOYMENT BY
~ MAJOR SPECIES GROUPS, CUMULATIVE CASE

Employees

TABLE 3-22

Total Employment

Species Group per vessel(2) 1987 1992 1997 2002 2007
Walleye Pollock 6 114 228 414 624 726
Pacific Cod 6 156 252 342 348 360
All Flatfish, 6 12 18 48 66 96
except Halibut
Herring 6 42 42 42 42 42
Other Major Species(1) 6 Nil Nil 12 12 18
Shellfish 6 600 600 600 600 600
Halibut 6 60 60 60 60 60

) Sablefish, all rockfish, Atka mackerel.

(2) Assumed average.
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TABLE 3~23

PROJECTED FISH PROCESSING EMPLOYMENT BY
MAJOR SPECIES GROUPS, CUMULATIVE CASE

Total Employment

Species Group 1987 1992 1997 2002
Walleye Pallock
Onshore 335 670 1006 1341
Qf fshore 1749 3490 6286 9265
Pacific. Cod
Onshore 184 340 593 818
Of fshore 526 877 1041 849
All Flatfish,
except Halibut
Onshore Minor Minor Minor Minor
Offshare 180 180 180 180
Other Major Species(1)
Onshore Minor Minor Minor Minor
Offshore 6 6 6 6
Herring(2) 84 84 84 84
Shellfish
Onshore 241 241 241 241
Of fshore 114 114 114 114

1) Sablefish, all rockfish, Atka mackerel.

(2) All offshore.
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the fisheries and o0il industries will be small. It will be dictated by the
relatively small number of jobs available within the 0il industry regardless
of the supply of labor.

Therefore, we qualitatively believe the competiﬁion for fishing boat
laborers will be minimal. Most competition will be at the service industry
level, especially for the offshore operations. If the whitefish fishery were
over-exploited and highly inter-industry competitive, or if the crab earnings
were more severely depressed than they are, then the economic climate might
be volatile enough to witness a labor movement out of the Bering Sea
fisheries.

3.8.5 Value of the Fisheries

Table 3-24 presents the projected value of the BSAI fisheries at the
ex-vessel level. The values are expressed in millions of 1982 dollars.

The projections were made by multiplying the current unit value of the catch

(Table 3-4) by the projected quantities (all species) harvested. Table 3-24.

shows, for example, that the 2007 cumulative BSAI harvest will be worth
$406.9 million at the ex-vessel level.

3,8.6 Resource Timelines

Figure 3-9 shows the petroleum pfoduction in each lease sale area and in
the cumulative case (summation). The petroleum data and projections used
here are from the USDOI Technical Report 80 (Dames & Moore and Gordon S.
Harrison 1982); the reader is cautioned to review carefully the assumptions
upon which the petroleum projections were based. Figure 3-9 also shows, for
comparison, the total (all species) fisheries production from these areas,
over the life of the petroleum field. For example, Technical Report 80
projected that the St. George Basin would produce 1,111 million barrels of
oil and 2,187 billion cubic feet of gas, from 1993 to 2015. Over that same
time, we project that the St. George Basin fisheries will produce 18.8

million metric tons.
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TABLE 3-24

PROJECTED EX-VESSEL VALUE OF THE JOTAL FISHERIES HARVEST

the Harvest in the Respective Year (1)

Value of
Lease Sale Area 1987 1992 1997 2002 2007
North Aleutian 13.0‘ 17.2 22.7 25.0 26.8
St. George 126.0 174.3 229.6 252.8 270.4
" Navarin 4.6 13.8 39.6 76.0 105.5
Norton 4.0 4.0 4.0 4.0 4.0
Cumulative (Total) 147.6 209.3 295.9 357.8 406.7

(1) In millions of 1982 dollars.
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NORTON

YEARS: 19982-2012
OiL: 488 MMB
GAS: 1,313 BCF
FISH: 47 tmt

CUMULATIVE CASE

YEARS: 1992-2019
OolL: 3,698 MMB
GAS: 10,420 BCF
FiSH: 35,682 tmt

NAVARIN

YEARS: 199§-2019
OIL: 1,733 MMB
GAS: 5,414 BCF
FISH: 10,722 tmt

ST. GEORGE NORTH ALEUTIAN
YEARS: 1993-2015 YEARS: 1995-2014
oiL: 1,111 MMB OiL: 368 MMB

GAS: 2,187 BCF GAS: 1,506 BCF

FISH: 18,842 tmt FISH: 2,271 tmt

UNITS: OIL IN MILLION BARRELS (MMB)
GAS IN BILLION CUBIC FEET (BCF)
FISHERIES IN THOUSAND METRIC TONS (tmt)

PROJECTED PETROLEUM & FISHERIES PRODUCTION
IN THE FOUR BERING SEA LEASE SALE AREAS,
INDIVIDUALLY & CUMULATIVELY
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The basin-specific petroleum and fisheries timelines of development are
presented in Figure 3-10, showing the projected years of ascending, high,
and, in the case of petroleum, decreasing production. Significant petroleum
production was projected for all four lease sale areas, especially St. George
and Navérin Basins. These two basins are also expected to produce the

greatest fisheries harvests,

The significant feature of Figures 3-10 (Individual Timelines) and
3-11 (Cumulative Timeline) is that the petroleum resources are projected to
be well developed, and, in fact, already declining, before the slower devel-
oping fisheries production has approached its maximum. We qualitatively
estimate that the BSAI commercial fisheries industry could be at a somewhat
greater risk during its developmental phase than it would be if it occurred

before, or in the absence of, petroleum development.
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4.0 BERING SEA OCS DEVELOPMENT SCENARIO

. s

The assessment of the fishing industry impacts for the Bering Sea
cumulative case is based on mean oil and gas scenarios obtained from the
following sources: Dames and Moore and Gordon Harrison (1982) from
which development and scheduling assumptions were derived; Centaur
Associates, Inc., et. al. (1983) from which information on OCS resources
in the Navarin Basin were obtained; BLM (1982) from which information on
Norton Sound OCS resources were obtained and BLM (1981) from which
information on St. George OCS resources were obtained. The Norton Basin
sale was proposed for November, 1982. The St. George sale was proposed
for February,A1983. The Navarin sale was proposed for March 1984; and

the North Aleutian Sale is proposed for April, 1985.

For purposes of this analysis, it is assumed that exploration will occur
in all four lease sale areas but that development will occur only in the

Navarin Basin and the North Aleutian lease sale areas.

Resource estimates and the anticipated number of facilities used to
develop the OCS resources in the Bering Sea are given in Exhibit 4-1.,
Not all information shown in Exhibit 4-1 was available from the sources
above and in a few instances, inferences were made based on what
information was available. Also, because development of OCS resources
in the St. George and Norton Basing is not assumed, production wells,
service well platforms and subsea completions are not given. Time
periods for exploration in the St. George and Norton Basins were pushed
back to 1986.

Exhibit 4-2 shows the expected time sequence of OCS oil and gas
development in the Bering Sea. In the four lease sale areas in the
exploration and delineation phase, it is expected that from one to five
exploratory rigs will be operaﬁing at any one time in each of the lease
areas between 1986 and 1992. It is assumed that the exploration rigs
working in the Bering Sea will operate only about six months (mid-May to

mid-November). This is due to harsh environmental conditions such as
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sea ice and rough weather (Dames and Moore, 1982a.) It is projected’
that thirteen platforms will be in place in the Navarin Basin by 1996.
Two production platforms are projected to be in place by 1992 in the

North Aleutian Shelf. These platforms should remain in place through

the end of the impact projection time horizon, 2015. -

The St. George and Norton areas are assumed to undergo exploration but
not development in the mean scenario, and exploration rigs will operate
in these areas from 1986 through 1990. These operations will require
exploratory and delineation wells as shown in Exhibit 4-2, but no

product ion platforms, development wells or pipelines are anticipated.

It is assumed that pipelines will be used in the Navarin Basin for both
0il and gas and that there will be pipeline landfall at St. Matthew
Island (Centaur Associates, Inc. et. al., 1983). It is assumed that
there will be two trunk pipelines of 175 miles each and one booster
-platform associated with the pipeline. No of fshore processing, storage
or loading is projected for the Navarin Basin. It is assumed that there
will be a gas and an o0il pipeline about 80 miles long each from the
North Aleutian OCS production sites to a landfall at Mozhovoi Bay, which

is just north of Cold Bay (Dames and Moore and Gordon Harrison, 1982.)

Pipelaying activity in both lease areas is projected to take place
during 1992 and 1993. Centaur Associates, Inc. et. al. (1983) projects
twelve, 15 mile oil and gas gathering pipelines which will connect 12 of
the 13 production platforms to the main oil and gas pipelines in the
Navarin Basin. It is anticipated that there will be one gathering line
in the North Aleutian Shelf which will connect both platforms to the

main trunk pipeline.
The main support base for both exploration and development in the Bering

Sea is anticipated to be Dutch Harbor. Nome should be the support base

of 0CS exploration in the Norton Sound. The possibility of having OCS
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activities operate out of St. Paul, St. George, Akutan and Chernofski
will also be assumed for purposes of projecting impacts on the fishing =
industry.

Estimates of the number of supply boats operating in the Bering Sea is

based on Centaur Associates, Inc., et. al., (1983), Dames and Moore

(1982a), and the New England River Basins Commission (NERBC) (1976).

The number of supply boats estimated to be used in the exploration and

development of OCS resources in the Bering Sea is given in Exhibit 4-3.

A breakdown between the number of supply boats expected to be in the

Bering Sea lease sale areas in winter {December through May) and summer =
(June through November) is shown. This is because exploration and

development in the Bering Sea is expected to be highly seasonal until _
the early 1990's. Two figures for supply boats for cumulative Bering
Sea OCS exploration and development are given in Exhibit 4-3. One is an
initial estimate based on the number of exploration rigs, pipelaying
barges, and production platforms expected to be in'a specific lease sale
area. The other is a final adjusted estimate of the number of supply
boats based on an econamy of scale factor from NERBC (1976) presented in
Exhibit 4-4. . —

Because most of the support activities are projected to occur out of _.
Dutch Harbor, this economy of scale for supply vessel operations becomes

valid. If support bases were scattered around the Bering Sea, the

economies of scale would be less aspplicable. However, because of the

lack of good ports in the Bering Sea, decentralized OCS support bases

should be the exception rather than the rule.
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Exhibit 4-4

Ef fect of Economies of Scale
on Supply Vessel Operations

Initial Range of
of Supply Vessel Estimates

1-5
6-9
10-14
15-18
19-22
23-25
26-~28
29-30
31-32
33=34
35=36
37-38
39-40

41-42

Source: Based on NERBC, 1976.
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Number Subtracted
to Obtain fFinal Estimate

0-1

1-2

6-7
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8-9
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CHAPTER 5
VESSEL COLLISIONS AND. GEAR LOSS IMPACTS

This chapter presents estimates of two impacts associated with offshore
- 0il and gas development in the Bering Sea: the first is vessel
collisions and the second is fishing gear loss., The projections on the
number of potential vessel collisions and gear loss are given first for
the case of fishing development only, with no OCS development. These
are based on the projections of the number of anticipated fishing
vessels from Chapter 3. These baseline data estimates are then compared
to the scenarios given in Chapter 4 when OCS development in the Bering

Sea occurs.

Gear loss is then estimated in a similar manner: projecting the amount
of gear lost without and then with OCS development. Gear loss is
associated with shellfish pots, otter trawl gear, and long lines. At
the end of this section is a discussion of how gear losses can be
mitigated. This information is based on conversations with know-
ledgeable industry personnel and draws from examples on the Washington,
Oregon, and California coasts where gear loss associated with vessel
traffic was successfully mitigated. Information on some of the benefits
associated with OCS development is also presented. These benefits
include at-sea search and rescue and instances where the OCS industry

has come to the aid of members of the fishing industry.

5.1 Vessel Collision Impacts

Section 5.1.1 presents estimates of vessel collisions in each of the
four lease sales and cumulative totals for the Bering Sea. Forecasts of
vessel collisions for the case of no OCS development are presented and
are done for three segments of vessel traffic which could be potentially
affected by OCS vessel traffic: 1) open water fishing in each lease
sale, 2) open water travelling to and from each lease sale, and 3) in
the relatively constricted waters near port. In Section 5.1.2, the
models are run again and used to predict vessel collisions for the case

of OCS development as described in Chapter 4.
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5.1.1 Vessel Collisions Without 0CS Development

Vessel collisions in the Bering Sea were estimated for fishing vessels
through the use of two collision prediction models as presented by Combs
(1981). These models are the "free gas" analogy for open water vessel
maneuvering and the parallel path model for vessel passage through

constricted areas.

The "free gas" model was used to estimate collisions for vessels fishing
in the Navarin Basin, the Norton Basin, St. George Basin, and the North

Aleutian Shelf (the four lease sale areas in the Bering Sea). The "free
gas" model was also used to estimate collisions for vessels traveling in

open waters between port and the four lease sales areas.

The "free gas" model can be summarized as:

(g}
1]

P(C/Cq)L(N/A)W

where C

expected number of collisions per year

P(C/Cy) = conditional probability of a collision given a

collision situation

L = total number of vessel miles logged in an area by all vessels

(fishing and 0CS) in a given year
N/A = vessel density in an area
w = a parameter termed the average collision cross section
Based on Combs (1981), P(C/C,) is estimated to be 1.78 X 107> and w

is estimated to be 2/3 times the average vessel length (130 feet)
expressed in nautical miles. The parameter "w" was thus equal to 0.0143
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for this analysis. This model was applied for vessels engaged in open
water operation. Vessel miles and density were calculated based on
total number of vessels and expected trip patterns. The results of the

model were then summed to estimate total collision impacts.

Exhibit 5-1 presents the basic assumptions for the collision prediction
models. Exhibit 5-2 then shows the factors for calculating vessel miles
logged and vessel density for use in the "free gas" model. The major
aspects of vessel traffic in the Bering Sea other than domestic fishing
vessels and potential OCS vessels are foreign fishing vessels. However,
under our fishing development projections, all fisheries will be
harvested by U.S. vessels and foreign fishing vessels will be replaced.
Other vessel traffic in the lease areas is comprised of tugs, barges,
tankers, and other non-fishing vessel traffic. These vessels are
seasonally present from about May through September when the absence of
sea ice allows vessel navigation. These vessels typically follow
traffic lanes which have been established over time and which are known

to vessel operators.

Two separate computations were performed. First, the actual fishing
time in the four lease sale areas was determined based on the estimated
number of trips and time spent fishing in each lease sale area from
Exhibit 5-1. The number of processor and catcher vessels projected was
taken from Chapter 3. The "free gas" model was then used to estimate
the number of open water collisions in each lease sale. The expected
number of open water collisions while fishing in the North Aleutian
Shelf, the St. George Basin, the Navarin Basin and the Norton Basin are
given in Exhibits 5-3 through 5-6 and the total number of open water
collisions estimated in the four Bering Sea lease sale areas estimated
in Exhibit 5-7.
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The second computation using the "free gas" model was for open water
travel to and from the same four lease saleg,(not including going in and
out of port). These results are presented in Exhibit 5-8 for vessels
travelling to and from the North Aleutian shelf, Exhibit 5-9 presents
open water collision estimates for vessels travelling to and from the
St. George lease sale area. Exhibit 5-10 presents collision estimates
for vessels travelling to and from the Navarin lease sale area. Exhibit
5-11 presents collision estimates for vessels travelling to and from the
Norton lease sale area and Exhibit 5-12 presents the total number of
collisions in the Bering Sea while vessels travel between port and the
four lease sales areas. For the Navarin, St. George and North Aleutian
lease sales, the port of Dutch Harbor was used to calculate distances to
a point about in the center of each area. For Norton Sound, the port

of Nome was used to calculate distance travelled to the lease sale area.

The parallel path model was used to estimate collision impacts while
vessels enter and leave port. For this assessment the characteristics
of Dutch Harbor were assumed since the great majority of fishing vessels
fishing in the Navarin Basin, the St. George Basin, and the North
Aleutian Shelf, will make primary use of this port. For the Norton
Basin, the characteristics of Nome were used since it is assumed that
port development at Nome will take place and that both OCS and fishing

vessels will use that port (see Section 6.1.1).

The parallel path model is summarized as follows:

C = P(C/Cy)ED / W
E = N2L / (2KV)
where C = expected number of collisions per year

P(C/C,) = conditional probability of a collision given a

collision situation
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E = number of encounters per year

b = average width or clearance of vessels

W = width of the body of water

N = number of vessel trips associated with the waterway

L = length of specific body of waterway traversed by vessels
K = a constant equal to the number of hours in a year

V = average velocity of vessels

This model was used to estimate collisions in the vicinity of Dutch
Harbor as vessels enter and leave the harbor on their way to offshore
waters in the Navarin Basin, the St. George Basin and the North Aleutian
Shelf. Note that.even though vessels are projected to use more ports
than Dutch Harbor (e.g., Akutan, Chernofski, St. Paul, St. George, or
"Other" ports as described in Chapter 6, the characteristics of all
these ports are similar to Dutch Harbor. Therefore, collision estimates
presented here would remain valid and should be considered to be a
maximum as vessel traffic is projected to be dispersed unevenly amongst

ports in the Bering Sea.

For the purposes of applying the model, four waterway segments were
defined starting from just inside Dutch Harbor and going north. These
have the following length and width:

Segment L W
I 1 Mile 1 Mile
II 3 Miles 4 Miles
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III 3 Miles 5 Miles
Iv 23 Miles 15 Miles

These waterway segments would apply for vessels operating in the
Navarin, St. George, and North Aleutian lease sale areas. For the
Norton Basin, Nome is anticipated to be the major staging port. Since
the harbor is to be built along a causeway extending intoe Norton Sound,
the initial waterway segments would be similar to those given above but
would be less confined further away from port. For the port of Nome and
going south, the model's four waterway segments have the following
length and width:

Segment L W
I 1 Mile 1 Mile
II 3 Miles 4 Miles
| II1 5 Miles 8 Miles
Iv 38 Miles 25 Miles

P (C/C,) is estimated to be 1.49 X 10~% using calibration data from
the Strait of Dover (Combs, 1981). The other parameters used data on
vessel numbers and characteristics appropriate to typical fishing
vessels (130 foot class) projected to be fishing in the four lease sale
areas.
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The parameter "b" was set equal to 0.0143 miles as in the other model.
Vessel trips going in and out of Nome and Dutch Harbor were estimated
based on the number of fishing vessels (Chapter 3.0) and trip
characteristics as shown in Exhibit 5-1. The model also requires
estimates of other vessel traffic in addition to that associated with
the four lease sales. These were taken from Peat, Marwick, Mitchell &
Company, et al., (1981) for Dutch Harbor vessel traffic and from Peat,
Marwick, Mitchell & Company, et al., (1980) for Nome vessel traffic.

The total number of collision situations is equal to:
C divided by P(C/Cg)

in the above formulation and can be thought of roughly as the number of
times vessels pass close enough for a collision if no evasive action is
taken,

Exhibit 5-13 presents estimates of the expected number of collisions in
the vicinity of port for vessels projected to be fishing in the North
Aleutian Shelf. Exhibit 5-14 presents estimates of the expected number
of collisions in the vicinity of port for vessels projected to be
fishing in the St. George Basin. Exhibit 5-15 presents estimates of the
expected number of collisions in the vicinity of port for vessels
expected to be fishing in the Navarin Basin. Exhibit 5-16 presents
estimates of the expected number of collisions in the vicinity of port
for vessels projected to be fishing in the Norton Basin. Exhibit 5-17
presents a summary of vessel collisions in the vicinity of port for the

Bering Sea.
The results of the three separate collision calculations were then

summed to estimate total baseline collisions associated with vessels

fishing in the Bering Sea. These are presented in Exhibit 5-18 for the
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North Aleutian Shelf, Exhibit 5-19 for the St. George Basin, Exhibit
5-20 for the ﬁavarin Basin, Exhibit 5-21 for the Norton Basin and
Exhibit 5-22 for the entire Bering Sea.

The expected number of collisions in the Bering Sea as a result of
projected fishery development and without OCS development in 1987 ranges
from 0.00827 to 0.00172 per year or about one collision every 120 to 580
years. In 1997, the chances of a collision increase to 0.0149 to
0.00637 per year or about one collision every 67 to 157 years. Finally
in 2007, it is estimated that the chances of collision in the Bering Sea
in the absence of OCS development range between 0.0138 to 0.0111 or
about one collision every 72 to 90 years.

5.1.2 Vessel Collisions with OCS Development

For each of the lease sales, the "free gas" model is run to estimate the
probability of collisions between fishing vessels and OCS vessels given
0CS development occurs using scenarios given in Chapter 4. Exhibit 5-23
presents estimates of open water collisions with the addition of OCS
vessels in the North Aleutian Shelf. Exhibit 5-24 presents estimates of
open water collisions with the addition of OCS vessels in the St. George
Basin. Exhibit 5-25 presents estimates of open water collisions with
the addition of 0OCS vessels in the Navarin Basin. Exhibit 5-26 presents
estimates of open water collisions with the addition of OCS vessels in
the Norton Basin and Exhibit 5-27 presents cumulative totals of open
water collisions in the Bering Sea with the addition of 0OCS vessels.

Open water collisions were also estimated using the "free gas" model

while vessels travel to and from each lease sale and port with the

Sddition of OCS vessels. The results for each lease sale are given in
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the following exhibits: Exhibit 5-28, the North Aleutian Shelf; Exhibit
5-29, the St, George Basin; Exhibit 5-30 the Navarin Basinj; Exhibit
5-31, Norton Sound; and Exhibit 5-32, the cumulative Bering Sea totals.

The "parallel path" model was run again to estimate collisions between
fishing vessels and other vessels including 0CS vessels in the vicinity
of port. The results for each lease sale are given in the following
exhibits: Exhibit 5-33 for North Aleutian Shelf; Exhibit 5-34, St.
George Basin; Exhibit 5-35, Navarin Basin; Exhibit 5-36, Norton Sound;
and Exhibit 5-37 presents cumulative totals for the Bering Sea. The
port of Dutch Harbor is used for vessels operating in the North Aleutian
Shelf, Navarin Basin and St. George Basin. Nome is the port used for
vessels operating in Norton Sound. The incremental number of collisions
associated with Bering Sea OCS development is shown for the North
Aleutian Shelf in Exhibit 5-38, St. George in Exhibit 5-39, Navarin
Basin in Exhibit 5-40, Norton Sound in Exhibit 5-41 and cumulative
Bering Sea totals in Exhibit 5-42.

5.2 Trawl Gear Loss

0CS-caused loss of trawl gear occurs primarily because of debris on the
seafloor deposited during construction of OCS structures. The best data
base currently available on such loss is that from the United Kingdom
Offshore Operators Association (UKOOA). This is an association of the
0CS o0il industry which has established a fund to compensate fishermen
for gear damage claims. Both the nature of fishing operations and 0CS
development would be analogous to that which is expected to occur in the

Bering Sea.
These data will be used to project‘trawl gear loss with an adjustment

made for differences in magnitude of both fishing effort and 0cs

development between the two areas in Section 5.2.2Z. Howevgr, as a
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baseline with which to compare these estimates, the estimated gear loss

without OCS development was estimated and is presented in Section 5.2.1.

5.2.17 Trawl Gear Loss Without (OCS Development

Since no precise recorded data are available on trawl gear loss, these
estimates are based on estimates by knowledgeable individuals of the
incidence rate for loss of trawl gear. The incidence rate was then
applied to the projected number of fishing vessels from Chapter 3 by

five year increment.

The estimated baseline trawl gear loss for the North Aleutian Shelf is
given in Exhibit 5-43. Baseline trawl gear loss for the St. George
Basin is given in Exhibit 5-44, Estimated trawl gear loss for the
Navarin Basin is given in Exhibit 5-45, Estimated trawl gear loss for
the Norton Basin is given in Exhibit 5-46, Estimated cumulative total
of trawl gear lost for the Bering Sea is given in Exhibit 5-47.

5.2.2 Trawl Gear Loss With OCS Development

Loss or damage of otter trawls has in the past proved to be a
significant problem in areas where major OCS activity has coincided with
large trawl fisheries. This has been true in the North Sea and the Gulf
of Mexico. It appears that the major problem is debris lost overboard
(or in some cases intentionally dumped) during the construction of

of fshore structures and development and maintenance of oil and gas
fields. Economic loss to fishermen can involve both the loss of the
gear itself as well as lost value of their fishing time due to lost or
damaged gear.

The best source of data currently available for projecting trawl gear

loss in the Bering Sea is for the North Sea from the United Kingdom
0f fshore Operators Association (UKDOA). Both the type of trawling as
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Year
1987
1992
1997
2002

2007

Number of
Trawl Vessels1

2
4

From Table 3-7.

cod or shellfish.

Total Value
of Towed Gear?
($1000)

Exhibit 5-43

Baseline Trawl
Gear Loss in the North Aleutian Shelf
(1982 dollars)

50
100
200
225
225

Estimated
Annual Value
of Trawl
Gear Lost3

($1000)

2.5
5.0

10.0

Does not include numbers of vessels for Pacific

Based on an estimate of $25,000 for net and rigging per vessel,

Based on an estimate of five percent of value of gear lost per
year (Centaur Associates, et. al. 1983).
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Exhibit 5-44

Baseline Trawl
Gear Loss in the St. George Basin
(1982 dollars)

Est imated
Annual Value

Total Value of Trawl

Number of of Towed Gear? Gear Lost
Year Trawl Vessels' ($1000) ($1000)
1987 16.2 405 20.3
1992 31.4 785 , 39,3
1997 51.8 1,295 64.8
2002 64 1,600 80.0
2007 68 1,700 | 85.0

! From Table 3-11. Does not include numbers of vessels for Pacific
cod, shellfish, herring, or halibut.

2 Based on an estimate of $25,000 for net and rigging per vessel.

3

Based on an estimate of five percent of value of gear lost per
year (Centaur Associates, et. al. 1983).
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Gear Loss in the Navarin Basin

Number of

Year Trawl Vessels'
1987 3

1992 6

1997 19

2002 44

2007 63

1

From Table 3-18.

Exhibit 5-45

Baseline Trawl

(1982 dollars)

Total Value
of Towed GearZ

($1000)

75
150
475

1,100

1,575

Estimated
Annual Value
- of Trawl
Gear Lost3

($1000)

3.8
7.5
23.8
55.0

78.75

Does not in¢lude numbers of vessels for Pacific
cod, shellfish, herring, or halibut.

Based on an estimate of $25,000 for net and rigging per vessel.

Based on an estimate of five percent of value of gear lost per
year (Centaur Associates, et., al. 1983).
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Exhibit 5-46
Baseline Trawl

Gear Loss in the Norton Basin
(1982 dollars)

Total Value

Number of of Towed Gear?
Year Trawl Vessels' ($1000)
1987 N.15 3.8
1992 015 3.8
1997 8.15 3.8
2002 N.15 3.8
2007 0.15 3.8

From Table 3-14.

cod, shellfish, herring, or halibut. .

year (Centaur Associates, et. al. 1983).

-216~

Estimated
Annual Value
of Trawl
Gear Lost

($1000)

0.2
0.2
0.2
0.2
0.2

Does not include numbers of vessels for Pacific

Based on an estimate of $25,000 for net and rigging per vessel.

Based on an estimate of five percent of value of gear lost per



Exhibit 5-47

Baseline Trawl

Gear Loss in the Bering Sea'
(1982 dollars)

Estimated
. Annual Value
Total Value of Trawl
Number of of Towed Gear Gear Lost
Year Trawl Vessels ($1000) ($1000)
1987 21.4 o '533.8 26.7
1992 41.6 1,038.8 52.0
1997 79.0 1,973.8 98.7
2002 117.2 2,928.8 146.0
2007 140.2 3,503.8 175.2

1 Sum of Exhibits 5-43, 5-44, 5-45 and 5-46.
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well as the general type of OCS development activity are analogous to
what is expected to occur in the Bering Sea.

Major offshore o0il and gas activity began in the North Sea in the early
1970's. It soon became apparent that gear loss was a significant
problem to fishermen. In 1974 a fund was set up to attempt to
compensate fishermen for gear loss. The fund is operated under the
auspices of the UKOOA which is an association of firms involved in the
of fshore o0il industry. Payment is made at the discretion of the
management committee of the fund under a set of criteria and based upon

the merits of each individual claim.

The payment criteria have varied over time. Originally, compensation
was generally available only for damage to actual gear and not for
vessel damage or economic loss due to lost fishing time. Beginning in

1976 compensation began to be paid for lost fishing time.

Exhibit 5-48 presents a summary of information on claims made against
the UKOOA fund. In recent years the number of claims settled has ranged
from about 80 to 90 percent of the number of claims submitted. However,
the fund does not necessarily pay the full value of even a well
substantiated claim. The payment for an accepted claim ranges between
about 1/4 and 2/3 of the value of the claim. There is a much greater
reluctance to accept a claim for hardship (lost fishing time) loss.

Over recent years, the actual payments for settlements of claims have
been about 38 percent of the value of claims submitted. Settlements for
actual gear loss have been approximately 50 percent of the value of such
claims submitted, and payments for lost fishing time have been about 17
‘percent of the value of such claims submitted (Centaur Associates Inc.,
1981). ’

Exhibit 5-49 presents data on the type of debris causing damage in

claims to the UKOOA fund. These are from a sample of claim files
examined by Mackay and Moir (1980). Note that in about a third of the
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Exhibit 5-49

UKODA Claims and Type of Debris Involved

Type of Debris - Number of Cases percent]
Unidentified Debris 85 34
Wire 53 21
Anchors 25 10
0il Drums 12 5
Weight 14 6
Steel Plates, Girders, etc. 11 4
Chains . 12 5
Buoys 7 3
Pipe 4 2
Others | 28 1
Total 251 100
1

May not add due to rounding.

Source: MacKay and Moir, 1980
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claims, the nature of the debris or obstruction causing the damage is
unknown. These occur when a net is brought up damaged and there is
presumably some circumstantial evidence to relate it to OCS activity.

In claims against the U.S. Fishermen's Contingency Fund from the Gulf of
Mexico commercial fisheries, approximately 52 percent of the claims were
attributable to unidentified debris (Centaur Associates, Inc., 1981).

In order to project potential gear loss in the Bering Sea, an estimating
relationship was applied to the data from the North Sea UKOOA fund.

This estimating relationship considered differences in the magnitude of
0CS development as well as fishing effort between the two areas.

Exhibit 5-50 shows indicators of OCS activity in the North Sea over the
period 1976 through 1980. Data for these years was taken in order to
allow operation of the claims procedure to stabilize somewhat from the

initial start-up.

The data in Exhibit 5-50 refers to OCS activity in the middle and upper
North Sea of the U.K. sector north of 55 degree north latitude. This is
where the U.K. offshore oil and gas activity coincides with heavy
fishing activity. Included is OCS development in the Argyll, Auk,
Beryl, Brent, Claymore, Dunlin, Forties, Heather, Montrose, Ninian,
Piper and Thistle fields.

Consideration was given to determining an appropriate measure for
scaling the level of OCS activity. Since the major cause of gear damage
is debris, it seems reasonable to assume that gear loss would be
proportional to the total volume of material transported to the of fshore
production platform and exploration drilling rigs. On an annual basis
somewhat more material will be transported to a production platform than
an exploration rig because of the greater volume of activity per

installation. However, it seems likely that the debris problem might be
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Exhibit 5-50

North Sea 0il and Gas Activity

Number of
Product ion
Platforms in

Number of
Mobile Number of
Exploration Nil and Gas

Miles ofZ2
Pipeline in

Year Place Rigs Operating Installations Place
1976 14 18 32 445
1977 17 20 37 683
1978 21 15 38 1202
1979 26 17 43 1235
1980 28 20 48 1516

1 Includes product ion platforms and exploration rigs.

2 Based on year pipeline was commissioned.

Source:

U.K. Department of Energy, 1981.
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greater for an exploration rig because of the greater amount of anchor
handling, rig movement, and set-up and take-down activity. It is
impossible to say with precision, what actual activities cause the
debris problem. Thus, in lieu of such data the amount of OCS activity
for scaling potential gear loss was taken to be the sum of annual
operation of production platforms and mobile exploration rigs. The sum

of these is termed the number of 0il and gas installations.

Consideration was given to adjusting the data to account for pipeline
installation, since this involves a considerable amount of material
delivered of fshore and construction activity on the seafloor. However,
it has been estimated that of the UKOOA claims, approximately eight
percent occured within two kilometers of a pipeline (Centaur Associates,
Inc., 1981). Thus, scaling for the amount of pipeline construction

would not significantly affect the results.

In the early stages of o0il and gas exploration in the North Sea, gear
hang-ups on suspended or abandoned wellheads proved to be a prablem.
However, in recent years this has become much less of a problem due to
the fact that the locations of such structures have been well publicized
to fishermen and they are able to effectively avoid them. Also this
problem can be effectively mitigated through shrouds or flush cut-offs.

Exhibit 5-51 relates claims made against the UKOOA compensation fund to
the relative amount of fishing and OCS activity. Shown are the number
of UKOOA claims by year and the catch and effort for demersal species in
the 14 International Convention for the Exploration of the SEA (ICES)
statistical areas in which the North Sea oil fields are located. The
fishing effort per square mile was calculated. This was defined as the
fishing effort expressed in number of hours divided by 12,600 square
miles which is the estimated area of the 14 ICES statistical areas.

(Each one degree by one-half degree statistical area is approximately 30
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by 30 square miles.) Fishing effort per square mile is used to
normalize fishing effort under the assumption that the incidence of gear
damage is proportional to the percentage of area swept by trawls in an
area subject to OCS debris. This is equivalent to saying that the
chance of any given trawl encountering a specific piece of debris on the
bottom is equal to the probability that the piece of debris is in that
portion of the area swept by the trawl during a season.

The relationship for normalizing gear damage is then given by the
relationship:

D =G times 0 times E / A
where:
D = the number of instances of gear damage

G = a parameter termed the gear damage factor which relates gear

damage to the other variables

0 = the number of oil and gas installions which is used as a

relative measure of OCS activity
E = fishing effort expressed in terms of hours trawled per year

A = the area of the statistical reporting area to which the

fishing effort data relate.

Using this relationship the gear damage factor, "G" was calculated for
each year and is given in Exhibit 5-51. As can be seen the gear damage
factor decreases from 1976 to 1980. This would indicate that the gear
damage problem decreased somewhat over the late 1970's. There could be
a number of explanations for this. The most likely is that both the

fishing and the 0CS industry became more sensitive to the problem and
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took measures to mitigate it. For instance, the OCS industry could have
bequn to exercise more care to prevent accidental or intentional dumping
or the fishing industry could have become more aware of specific

locations likely to cause damage.

Based on the above, trawl gear damage projections for the Bering Sea
were calculated using a gear damage factor of 0.50. This is roughly the
level at which the gear damage factor in the North Sea stabilized in the
years 1979 through 19860,

Estimates of trawl gear damage for each lease and the cumulative totals
for the Bering Sea are given in Exhibits 5-52 through 5-56. The
estimates of trawl gear damage are projected using the 0.50 gear damage
factor and the estimating relationships for gear damage just described.
The anticipated numbers of OCS supply vessel trips are given in Exhibit
5-57 for the North Aleutian Shelf, Exhibit 5-58 for the St. George
Basin, Exhibit 5-59 for the Navarin Basin, Exhibit 5-60 for the Norton
Basin and Exhibit 5-61 for the cumulative Bering Sea case.

Based on a survey of a sample of gear damage claims submitted to the
UKOOA fund, 57 percent of the cases of gear damage incurred by North Sea
Fishermen, either the net or the gear had to be repaired. In 38 percent
of the cases either the net or the gear had to be replaced, and in only
six percent of cases was replacement of the whole net and gear

necessary.

In interpreting the average value of individual claims and the
associated settlements it must be remembered that the fund had varying
payment limits for the hardship loss. Also, even for what are
considered to be valid claims the fund does not pay the full value of

the claim.
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Exhibit 5-57

0CS Supply Vessel Trip Activity
in the North Aleutian Shelf
(round trips)

Number of Trips per Month Miles Logged per Month
Year Winter  Summer . Winter  Summer
1984 - - - -
1985 - - - -
1986 - - - -
1987 - - - -
1988 - - - -
1989 - 20 - 8,400
1990 - 20 - 8,400
1991 20 50 8,400 21,000
1992 ' 40 50 16,800 21,000
1993 40 70 16,800 29,420
1994 20 20 8,400 8,400
1995 20 20 8,400 8,400
1996 ' 20 20 8,400 8,400
1997 20 20 8,400 8,400
1998 20 20 8,400 8,400
1999 20 20 8,400 8,400
2000 20 20 8,400 8,400

Source: Based on adjusted vessel estimates from Exhibit 4-3 for each
season with 10 trips per month with a round trip distance of
420 miles between a supply base at Dutch Harbor and the North
Aleutian shelf. Winter includes December to May; Summer is
from June to November.
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Exhibit 5-58

0CS Supply Vessel Trip Activity
in the St. George Basin
(round trips)

_ Number of Trips per Month Miles Logged per Month
YeaT Winter Summer Winter Summer

1984 - - - -
1985 - - - -
1986 - 50 - 21,500
1987 - 80 - 34,400
1988 - 100 - 43,000
1989 - 100 - 43,000
1990 - 100 - 43,000
1991 - 40 - 17,200
1992 | - - - -
1993 - - - -
1994 - - - -
1995 - - - -
1996 - - - -
1997 - - - -
1998 - - - -
1999 - - - -
2000 - - - -

Source: Based on adjusted vessel estimates from Exhibit 4-3 for each
season with 10 trips per month with a round trip distance of
420 miles between a supply base at Dutch Harbor and the North
Aleutian shelf. Winter includes December to May; Summer is
from June to November.
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Exhibit 5-59

OCS Supply Vessel Trip Activity

in the Navarin Basin
(round trips)

Number. of Trips per Month

Miles Logged per Month

Year Winter Summer Ninter Summer
1984 - - - -
1985 - - - -
1986 - 12 - 14,400
1987 - 30 - 36,000
1988 - 30 - 36,000
1989 - 30 - 36,000
1990 - 2 - 28,800
1991 24 42 28,800 50,400
1992 48 102 57,600 122,400
1993 90 138 108,000 165,600
1994 114 162 136,800 194,400
1995 120 180 144,000 216,000
1996 120 180 144,000 216,000
1997 120 180 144,000 216,000
1998 84 84 100,800 100,800
1999 60 60 72,000 72,000
2000 48 48 57,600 57,600
2001 30 30 36,000 36,000
2002 30 30 36,000 36,000

o

Source: Based on adjusted vessel estimates from Exhibit 4-3 for each
.season with an estimted 6 trips per month with a round trip
distance of 420 miles between Navarin Basin and Dutch Harbor of
1,200 miles. Winter includes December to May; Summer is from
June to November.
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Exhibit 5-60

0CS Supply Vessel Trip Activity
in the St. George Basin
(round trips)

Number of Trips per Month Miles Logged per Month
Year Winter Summer Winter Summer

1984 - - - -
1985 - - - -
1986 - 48 - 9,600
1987 - 84 - 16,800
1988 - 96 - 19,200
1989 - 84 - 16,800
1990 - 48 - 9,600
1991 - - - -
1992 - - - -
1993 - - ' - -
1994 - - - -
1995 - - - -
1996 - - - -
1997 - - - -
1998 | - - - -
1999 - - - -

2000 - - - -

Source: Based on adjusted vessel estimates from Exhibit 4-3 for each
season with an estimated 12 trips per month with a round trip
distance between Nome and Norton Sound. Winter includes
December to May; Summer is from June to November.
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Exhibit 5-61

0CS Supply Vessel Trip Activity
in the Bering Sea Cumulative Case
(round trips)

Number of Trips per Morith Miles Logged per Month
Year - Winter  Summer Winter  Summer
1984 - C - - -
1985 - - - - -
1986 - 110 - 45,500
1987 - 194 - 54,800
1988 - 226 - 98,200
1989 - 234 - 179,800
1990 - 192 - 89,800
1991 44 132 37,200 88,600
1992 88 152 74,400 143,400
1993 130 208 124,800 186,600
1994 , 134 182 145,200 202,800
1995 140 200 152,400 224,400
1996 140 200 152,400 224,400
1997 140 200 152,400 224,400
1998 124 104 109,200 109,200
1999 80 80 80,400 80,400
2000 68 68 66,000 66,000
2001 50 . 50 44,400 44,400
2002 50 )50 44,400 44,400

Source: Sum of Exhibits 5-57, 5-58, 5-59 and 5-60.
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Based on these data, it is not likely that the typical incidence of
damage will cause the total loss of a trawl net and the associated gear.
The net and gear may cost around $25,000 for the type of vessel expected
to be fishing in the Bering Sea. Assuming the average value of a claim
from the UKOOA fund for 1979 (1000 pounds sterling for gear loss and 550
pounds for lost fishing time when the pound was worth about $1.80), the
average value of gear loss per incident would be about $1800 for loss or
damage of gear and approximately $1000 for opportunity loss or lost
fishing time.

Using an upper bound of about 25 instances gear damage per year, the
loss to domestic fishermen would be about $45,000 per year for gear
damage or loss alone with another $25,000 per year for opportunity loss
or lost fishing time. This compares to an estimated $175,200 in annual
gear loss for the baseline case (Exhibit 5-47).

Again, it is likely that the OCS-related gear loss estimates on which
these are based may be on the high side. An additional factor is the
fact that at least some of the North Sea claims undoubtedly were caused
by natural or other non-oil and gas related debris. The North Sea is an

area of very heavy ship traffic and past naval battles.

There are a number of mitigating measures that can reduce the magnitude

of the trawl gear damage problem. Potential mitigating measures

include:
0 Strict regulations and enforcement to prohibit dumping of
debris,
0 Marking and/or containerization of items transported to the

of fshore drilling sites such that identification of the
responsible operator is possible,
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o Required reporting of major-sized objects that are lost so
that their location can be charted,

o Establishing sea lanes for OCS vessels to offshore work
sites which would minimize areas of debris accumulation,

‘and

) Seafloor inspection and/or clean up.

With regard to the latter there have been several such efforts in the
Norwegian sector of the North Sea. A study conducted by Norway
indicated that the majority of debris can be found within 50 to 70
meters of a drilling site MacKay and Moir (1980). This has prompted
regulations in the North Sea requiring inspection and/or clean up of a
specific distance around drilling sites. Norway has embarked upon an
very extensive program to go back and clean up significant areas of
concentrated debris.

5.3 Crab Gear Loss

Crab pots in the Bering Sea which are used for king and tanner crab may
measure six or seven feet square by three feet high and may weigh 300 to
800 pounds empty. Depths at which the pots are placed may run from
about 30 to 150 fathoms. The pot is connected by a line to a bouy on
the surface to mark its location. The bouy may typically be of
inflatable plastic approximately five feet in circumference. A crab pot
bouy may also have at least one, sometimes two, trailer bouys behind the
main bouy. One may be rubber and one may be rigid foam. The foam bouy
is called a sea lion bouy and it is used because sea lions cannot
puncture it. The multiple bouy system is used to enable the fishermen
to find the gear in case one of the bouys is popped or lost. Also,
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having one or more trailer bouys gives the fishermen more line to hook
when the vessel picks up the gear. This makes gear pick-up easier. In
addition, the trailer bouy system is used in case the main bouy is
pulled under by the tide, in which case the other bouys would stay up
above the water thus remaining visible and helping to prevent loss. The
pots are set in strings that may run from several dozen pots to more
than 100. Pots are usually spaced a couple of hundred yards apart, but
at times may be spaced closer than this (Browning, 1980).

A substantial number of vessels participate interchangeably in both the
Tanner and king crab fisheries. Typically, the same pot is used for
both species of crab, although different entrance panels will be used.
Beginning in the early 1970's the number of vessels and pots being

fished in the Bering Sea has increased rather dramatically.

The crab pot and associated gear including rigging and bouys may cost up
to approximately $1000, In 1976 the average tanner crab pot in Alaska
was estimated to have a value of $400 (North Pacific Fishery Management
Council, 1978b) which would be about $600 in 1983 dollars. In view of
the fact that pots to be fished in the outer Bering Sea will likely be
heavier with a greater amount of rigging to fish the deeper waters, a
figure of $900 per pot is used here for estimating potential economic

loss.

Loss of pots has long been a perplexing problem for crab fishermen.
Between 1965 and 1976, 671 crab pots were reported to the National
Marine Fisheries Service to have been lost due to foreign trawlers
(North Pacific Fishery Management Council, 1977b). O0Of these, 363 were
located in the Gulf of Alaska and 308 were in the Bering Sea and
Aleutian Islands. This was during a period when the number of pots in
use in those areas was considerably below what it is today. In another

instance more than 50 pots were lost to foreign trawlers by ten boats in
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a two-week period of f Kodiak Island in 1979 (Terry, et. al., 1980).
This suggests that the data reported to NMFS is only a small portion of

actual pot loss due to trawling activity.

Estimates by fishermen of the number of pots currently lost per season
ranged from about 3 to 15 percent of the number of pots in use (Centaur
Associates, et. al., 1983). Pot loss will vary somewhat depending on

ice conditions and weather.

Besides the foreign otter trawl gear conflict factors which contribute

to crab pot loss include:

o Bottom depth changes along path where vessel lays pots such
that depth is greater than buoy length,

o Sea lions puncturing buoy,

o Wear in buoy line,

o Inability to re-locate buoy,

5] Theft,

6 Tides pulling buoys under,

o] Sea ice severing bouy lines or carrying away the pots,
o Vessel traffic, and

o Seismic exploration activitf.
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It sppears, however, that the foreign otter trawl activity is currently
one of the major causes of crab pot loss. As the foreign otter trawl
fleet is gradually displaced by domestic fishermen, it is expected that
the domestic trawl activity will continue to be a major cause of the
loss of crab and other shellfish pots.

This section analyzes potential impacts associated with pot gear in the
areas of Bering Sea OCS development. Estimates of the number and value
of crab pots lost in the Bering Sea without OCS development are given in
Section 5.3.1. Estimates of the amount of crab pots which may be lost
due to OCS development in the Bering Sea are given in Section 5.3.2.

5.3.1 Crab Pot Losses Without OCS Development

Because of the lack of good historical data upon which to base
projections of crab pot loss, estimates of future loss are based upon
three to 15 percent of the number of pots in use. The cost of replacing
a pot including gear (bouy and line) is assumed to be 900 dollars. Each

crab vessel is assumed to fish an average of 300 pots.

Because both king and Tanner crabs are being harvested at their maximum
levels the number of vessels will remain constant or decline.. Vessel
numbers are from Chapter 3 tables. Using these parameters, projected

estimates of annual crab pot gear loss are given as follows:
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Lease Sale

North Aleutian
St. George
Navarin

Norton

Bering Sea

Cumulative Case

Projected Amount

No. of Boats of Gear Losst_
5-20 $40,500 - $810,000
10 - 12 $81,000 - $486,000
Nil Nil
4 -10 $32,400 - $81,000

19 - 42 $153,900 - $1,377,000

5.3.2 Crab Gear Loss With 0CS Development

It is reasonable to assume that increased vessel traffic associated with

O0CS development will contribute to increased pot loss. Because of the

lack of an adequate historical data base upon which to project pot loss

associated with OCS vessel traffic, pot loss potentially associated with

1CS development was estimated as follows. The area "swept". by OCS

vessels was calculated.

This considered the number of vessels, typical

vessel beam, average speed, and typical trip patterns through crab pot

areas where conflicts were likely. Next, the average pot density in

these areas of potential

conflict was estimated. The "swept" area times

the number of pots expected in that area then gives an estimate of the

maximum theoretical pot loss.

This assumes, of course,

that no pots would be seen and successfully

avoided. While this may not be a reasonable assumption, the figure

derived from this method would serve as an upper bound, or at least as

an indication of the magnitude of the problem. There are reasons for

percent times $900.
present through 2007.

This equals the number of boats times 300 pots times 3 to 15

The number of boats remains constant from the
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suspecting that actual pot loss would be close to this figure, however,
assuming that no mitigating measures are taken. These reasons include
the fact that approximately one half of the vessel travel will be
conducted at night when pot buoys would be extremely difficult to see
and avoid., The bﬁoys are extremely difficult to pick up with radar.
The frequent bad weather conditions in the Bering Sea would further
contribute to the difficulty of observing buoys. Also, vessels are
typically operated on automatic pilot in open water with infrequent
scanning of the horizon when not in the vicinity of other vessels.
Where crab fisheries are located in areas of heavy vessel traffic,

observation and avoidance are not always particularly effective methods.

The theoretical pot loss was calculated according to the following
procedure:

Let:

A = the area of a particular section of ocean where pots are
located

S = the area "swept" by OCS vessels in a given time period. This
is equal to the number of miles traveled by OCS vessels
through the area defined by A in the given time period times
the cross section of the vessels that would be expected to

damage crab pots.
N = the estimated number of crab pots in the area defined by A

Then, the expected number of pots expected to be lost (L) in the given

time period is given by:

L =N times S / A.
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This can be seen as follows. Assume that there were N crab pots in a
given area. S / A defines the percentage of the total area "swept" by
the OCS vessels in a given time. If this is 0.25, there is a 0.25
chance that any given pot would be in the area swept by the OCS vessels
assuming that the pot was equally likely to be located throughout the
area. If each pot has a 0.25 chance of being hit, the expected number
of pots that would be hit in a given time would be 0.25 times N.

Based on the development scenario in Chapter 4, Exhibits 5-57 through
5-61 give the expected level of OCS supply vessel activity in the North
Aleutian, St. George, Navarin, and Norton Basins and the cumulative
Bering Sea case. While there is some additional vessel activity
generated by OCS development, supply vessel trips constitute the great
majority of trips through potential crab pot areas. Note that there is
somewhat greater activity in the "summer" months of June through
November because activity in the Bering Sea is expected to be somewhat
seasonal.

Exhibit 5-62 shows the expected range of the corridors through which the
O0CS vessels will operate on their way between the supply base at Nome
and Unalaska/Dutch Harbor and the various lease sale areas. The equally
probable locations of the offshore drilling activity in the four basins
are indicated by the area of geologic potential.

Supply vessels would be expected to travel along a distribution of
courses that would range between port and the areas of geologic
potential. Except for Norton Basin supply vessel traffic, these supply
vessel corridors will coincide with areas of high shellfish pot fishing
activity as shown in Exhibits 5-63 and 5-64.
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Theoretical pot loss was calculated for OCS supply vessel activity for
each of the respectivé lease sale areas and the major crab fisheries
that would be affected. North Aleutian shelf OCS activity would affect
the Bristol Bay king crab and Southeastern Bering Sea Tanner crab
fisheries. Exhibits 5-65 and 5-66 show the calculation of theoretical
pot loss per 100 OCS vessel trips for these fisheries. The future
number of pots in each fishery was projected and distributed to each
Alaska Department of Fish and Game statistical area through which 0CS
vessels could be expected to pass. This distribution was done based on
the reported pot lifts for the 1981/1982 season by statistical area.
Also shown is the number of miles traveled and the estimated '"swept
area" by OCS vessels by ADFG block for every 100 trips made through the
crab areas, (Here a trip is defined as a one way trip either coming or
going.) These were calculated by plotting 100 equally likely courses
for OCS vessels using the expected range of trip patterns as shown in
Exhibit 5-62. That is, 100 courses from Unalaska/Dutch Harbor were
plotted with destinations spaced evenly between the eastern and western
range of the area of geologic potential in the North Aleutian shelf.

The total mileage traversed through each ADFG statistical area was then
measured for these 100 trips. The "swept area" through each ADFG block
was then calculated based on an estimated sweep cross section of 25
feet. This is based on a typical expected beam for OCS vessels of about
50 feet and where it is assumed that a pot buoy falling within the inner
half of the vessel beam would be lost such that the line was swept into
the vessel propeller or that the inflatable bouy were punctured. A buoy
outside this inner area was assumed to be pushed away such that the buoy
line was not cut. This figure of 25 feet (0.00411 nautical mile) was
then used to calculate the "swept area" (.00411 miles is taken times the
number of miles traveled) which is also presented.

The theoretical pot loss for each 100 one-way vessel trips was then
calculated using the expression presented earlier. Theoretical pot

-248-

-~

!



*gevae uojirIo[dxd 10/puw

uoy39npoid 03 89IN03 T38E3A §J0 JO UOTINGTAIBTP ATSATT 343 3O syskteve uo paseq ®IIw [EI}18]II8
yoes yBnoiy3 s[o883aA §I0 £q PITBA¥II SI[TH °IWEY puv Ysig jo juswyzedag eysey woljy e3wp jod qwi) :3dINOS

*waiw Sujrzodai TedyIsjieds 1ad edTrm a1enbe 001 Aq popIAlp waaw 1dams 8IUW[) sjod 3o iequnu o3 {enbz

9
*(393)

GZ) ®S[J® [WOFINEU [1400°0 O UOFIIPS #8010 daIms pIjEmiles ue somy1 Pa[IARII SI[FW JO 13qWnu 03 yenby <
«£K1aysy3j quid a3yl
uy aws8 puUR E[IESBA JO EFPOXP JUIIIND SYI JO IBNEIIQ /(61 £q jiey-suo £q PUTTOap ([Im I8N U ejod jo 13qunu
J9y3 paioafoad st 31 *K19ysyy eyl Uy paen i s30d 9g/°GL noswss ZRE1/1861 43 UT IvY) JmeH pus yYsyi
jo juemlavdeg wxseTy 243 £q pIjemiisa sea 31  °L007 qBno1ya 861 vy Kiayeyy qwid Sugn Keg joasiag 3yl vy

asn v} 3q 03 peivmpass siod g/e°/¢ PeIdafoad v sImII VIIF TEDFILTINIE YOUI U} #3337 30d Jo Juadaad oyl N
«gso1 J0d PeAL[RI-GI0 JO UOTIVINDI[EI 2yl 0 JUEAB[II 980y Ayuo InG ‘vmoys dI¥ 8IS
Sujiiodel (E23I9FINIS Isey) Jo TP IoN °KI3YSTF qed Supy pea Awg [03IsTIg 9yl 103 uoswas Z@EI/1861 41 10

83311 20d 06Z°ZYS JO 9103 Py3 jo Judsexdsl veiw [PIFIFIITIS YIee U} #3371 30d Jwyy Juad3ad Y3 *} eFWL £

*seaiw Buyizodas [EIJISTINIE IWED pUT YSRa JoO Jusmizedag wyseTy z

*sdyay Kem auQ "

0£°9L T®301

- ye-zt 000€ - - - 76-0S€

o 96°1 9Ly 671 ye°0 €91 yy-0s¢t

(758 ¢ Lrov ye €81 6%°0 | 424 €9-0S¢€

16°0 26°€ €56 09¢ oL°0 ({114 Ty-0S¢t

14 A1) L 72 1 424 1Y 0t°0 056 SE-0s¢

£8°71 €1's 9¢t61 0991 S 45 260° 17 4¢-05¢€

yi°6 9%°9 st {9 1y €L0°61 €E-05¢

8€°0 81 "y 111 76°0 11:3 284 97-0S¢

£6°%1 €89 6591 €oeT 91°9 Leetet <T-0S¢t

Ty 91 oL 6TLl (44 14 99 {8L°0E yZ-0S¢

09°1 L8°0 e oc6t 91°¢ 0€s° Y2 €2-08¢

- 201 (324 - - - L1-0S¢E

9Lt L9 00s1 667 08°0 008°¢ 91-0S¢€

9821 6€°9 (149 ¢ ele €9°§ 158°92 €1-0S¢E

16°1 syl €se $601 €6°7 y16'ctl y1-05¢

- €8z 889 - - - £0-0S€

€L°o 9y 6Z11 <91 90 101°'¢ 90-0s¢

t6°0 oy°T £4:19 10v 10°1 zot’s $0-0S€
odjiy Tosedp (‘tm *bs) -ﬂm«uh 13883} s30d jJO $3311 104 (LT waiy

$00 001 284 edjal Toes3) S20 001 234 Jaquny g0 uadadd 7861/1861 192138730938

88071 304 $20 001 132 porvaRly sanjng 033¥1 30d
wo1I0108Y), aai Adang [ L1411 cvounluu-u po3aoday .

sso1 104 qua) Supx Keg toieyag
£IFATIOY $O0 UTERE USTINITY YIION

(#9111 199934 D0 001 33d
#9071 104 I®2jIPA03YL

$9-¢ ITQTUXI

-249~



.
\
)
—

uo73I9npoad 01 SIINCI [9SEIA §)0 JO UOTINQTAISTP K1ony
qowe yBnoayy s(eeesa §30 Lq pITsAwid SITIN

+ga3® Suyiiodez [ed7IsTIvie aad earym sawnbs QCOT £q PePIAIP wois 1dons somy) s30d 3o 1aqunu o3 jenba

*amey pue ysia Jo v

*swaiv vojIviOIdXd 30 /puv

1 sy3 jo sjsijeus uo paseq ®aiw [EI]ISIIEIS
ow3iiwdag wRse{y Wo1J ®Iep 10d qwi) :9DInog

9
. *(3993

§Z) sOTIW TEDTINEC [[%00°0 JO VOIIIIP B80ID dosas pejue]1s2 US SONT) PO[PARII SITIW JO lIqunu 03 enby c
+K194qsy3 qEad Y3 U] Iv33 pu STIEIA JO PEIIXI JUIIIND
241 jo esnedoq (86T £q JTPY-PuUo Lq SUTIIVP ITIM esn UT s30d o 1squnu jwyy pa3Idefoad zeyiany o3 31 °(08°0
sawy] sTss9a JO 19qEnu sow) sSujpuey Jossaa £q papIATP 51311 30d syenbs sjod jo 1aqunu *3°3) dy1) 1IesoA
yowe vo adIa3 paTINd s10a Iwy) s30d juesaaday s33¥T 30d Jo Ivadaed 07 ITYI voyiden oyl PUV STOSSIA JO
equnu pue ‘sSugpuey [eseaa ‘s3jI1 dod Joj seanfy3 peizodar vo paseq pIsn s1da #30d OE£6°SE voewes ZH61/1861
eq) vy 3wyl pajwmiass sea 31 *L00Z YBnoiyl (@61 VI K1syeyy quid 1suusl wog Bupisg vISIFESYINOS ¥YI U

s8n vy ®q 03 pejemyise siod ¢96°/1 pa1oefo1d v sswyy weaw [¥ITIS]ILIS YOI O] SNTY 20d 3o 3uadaad Ayl v
*ssoy 30d
PeIvTeI-§00 JO UOTIRINOIED Sy3 03 JUWAI[e1 w0yl LJuo Inq ‘umoys 91w svaie Buyliodai TwIlIefINIS PeaY] jO
11y 00 *Kaeysyy (o¥17d0 pus JpiTeq) qead suuel weg Sujisg UINIEEIYINOS Y] J0] UO 861/1861 oy 103

93331 304 [28°6/C 3O 9303 Y3 jo JU¥ adaa saie TPOTISTITI YO®e Uy 0IJI] 20d 3wyl juedaad ey3 S} SJYL £

«gusae Sujizodes [¥ITISFIVIS e PUT ysiy JO Jusmyaedaq eReVLY z

+sdi33 £ea U0 1

78°¢9 [vIor

12°ct yeo21 000¢ 9911 6Y°9 0%9°LE T6-0sE

9T°0 96°1 9Ly el LeLeo osy'y yy-05¢

£6°91 L1°ot | ¥4} (2741 9L°6 $95°9S (X 1117

6L°9 t6°¢ €56 18t 1ot 9%9°8S Ty-0SE

$2°0 L 731 ey FA41 T8°'0 8sL'y [17a1191

66°S €r's 961 (473 (1194 § 0%6°%2 ¥€-0S€

9 99 1L81 966 96°S zeTee €€-0st

80°0 81 1y " $2°0 (1428 97-0%¢

98°8 €89 6591 99¢1 09°L 980°'yY €T-05¢

sty LA M 4 6Tit e 19°t €9L61 ¥2-0S¢

ot°o {8°0 e 144 €9°0 949°¢ €2-0S¢t

- 70°1 Lyt - - - L1-08¢€

Lo L9 0081 (14 89°0 S26°¢E 91-0S¢t

151 6€°9 €sst 1114 €yl 80c°s S1-0s€E

€Z°0 [1 281 ts¢ 6Lt oo°1 8LL's y1-05¢

- €8°7 989 - - - 10-05¢

- <9°y 6T11 - - - 90-0S¢

- oyt [4:49 - - - $0-0S€
odja] (esvep ("1u °bs —-muu.—. To889p e304 jo $33¥1 I9d uoseag 1y

$20 001 194 sdya], [eseR) $20 001 18d asquny ¢¥o wedand T861/1861 ZT¥273913938

s801 304 poteaRal sanIng #3331 30d
euno«uouooﬁ. SPTIH cv-uulqu-u pa3aoday

quiy asuusl weg Sujieg uvaeIEeYINOZ

KITATIOV SO0 UTSNY USTINGTY QIA0R

{4730 TessaA §D0 00T 104

8307 304 [®OTINIOIL

99-C I79TYx3

-250-



losses in each block were then totaled to arrive at a theoretical
estimate that approximately 76.30 Bristol Bay king crab pots and 65.82
Southeastern Bering Sea Tanner crab pots would be lost for every 100 OCS
vessel trips to or from the North Aleutian shelf (a trip either to or
from the North Aleutian shelf is counted as one trip).

Similar calculations are shown in Exhibits 5-67 and 5-68 for OCS
activity in the St. George Basin which affects the Pribilof District
king and Tanner crab fisheries. Exhibits 5-69 and 5-70 shows
theoretical pot loss per 100 OCS vessel trips for the Navarin Basin
which also affects the Pribilof District king and Tanner crab fisheries.
Exhibit 5-71 shows results for Norton sound OCS activity which affects
the small Norton Sound king crab fishery.

Exhibit 5-72 then summarizes the theoreticél pot loss for the Bering Sea
cumulative case. Here theoretical pot loss per 100 OCS vessel trips
from Exhibits 5-65 through 5-71 were taken times the expected annual
number (in hundreds) of OCS vessel trips from Exhibits 5-57 through 5-60
for the months in which the fisheries are expected to be in operation.
In the maximum year 1997 approximately 1,205 pots would heoretically be
lost if no avoidance action were taken. It is impossible to state
accurately what portion of this theoretical loss would actually occur.
However, if a pot could be successfully avoided in all but one out of
ten instances, the actual post loss would be about 120 pots lost. This

would amount to a dollar loss of approximately $110,000 annually.

This pot loss can be significantly reduced if effective mitigating
measures are taken. The most effective mitigating measure would consist
of specially-designated OCS vessel corridors that would be routed around
areas of high pot concentration of the crab fishery. Another method of
mitigation of high losses of crab pots to 0CS traffic is to keep OCS

vessel operators informed of high concentrations of crabbing operations
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so that they can be skirted entirely. It must be noted that most OCS
vessel activity will occur during the summer when daylight occurs almost
all day. Visual sightings of gear will be assisted which should also

mitigate gear loss.

5.4 Longline Gear Loss

5.4.1 lLongline Gear Loss Without OCS Development

Longline gear is potentially affected by vessel traffic running over and
dislodging the bouys and poles marking the location of the longlines.
Longlines used in the Bering Sea are of the bottom tending variety and
typically consist of a 1/4 inch nylon line anchored at its ends and
lying along the bottom to which short lengths of line called gangions
with hooks are attached at intervals., Each length of longline gear is
called a skate and the usual skate is 300 fathoms (1800 feet) long. A
typical string may stretch for 10 skates (about three nautical miles).
Three or four or more of these strings may be fished side by side. Hook
spacing is about 21 feet for halibut and about three feet for Pacific
cod. Each end of each skate is attached to a line running to the
surface that is suspended from a bouy (which is similar to the
inflatable bouys used to mark king or Tanner crab pots). Closely
attached to the bouy is a marker pole about 17 feet long which may be
made of bamboo or aluminum. The pole floats upright on a float. The
pole has a flag attached and sometimes a light or radar reflector to

facilitate spotting (Browning, 1980).
Longline gear may be lost due to many of the same reasons crab gear is

lost (see Section 5.3). However, recovery of longline line gear has a

great advantage over crab gear in that longlines have two ends with
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bouys whereas crab lines have only one end with a bouy. If one end of
the longline is severed, the gear can still be picked up on the other
end. H

It is difficult to say with precision how much longline gear’is lost
each year. Generally, fishermen using longline gear can expect to loose
about ten skates per year. This loss may be due to actual destruction
of the gear or through natural.wear and tear such that the gear is taken
out of service. The value of longline gear varies. Generally, gear
costs will be greater if the gear is used in deep water far offshore
where the required gear must be heavier and more expensive. The
following are average values for gear based on conversations with the

Alaska Longline Fishermen's Association (Baker, pers. com.).

Item Number Used Per Longline Value
Skate 5 to 10, 300 fathoms long $200 each
Gangions about 300 $ 30

Pole 2 $ 25 each
Bouy 2 $ 20 each
Anchor 2 $ 30 each
Total $2,180 for each 10 skate longline.

5.4.2 Longline Gear Loss With OCS Development

The most significantly affected fisheries using longline gear are the
traditional Bering Sea halibut fishery and the projected domestic
Pacific cod fishery. Exhibit 5-73 shows the expected major halibut
fishing areas in the Bering Sea. Concentrations of Pacific cod have
been harvested in the Navarin, North Aleutian and St. George lease sales
(as shown in Appendix A). Based upon the expected amount of cod and
halibut projected to be harvested and the level of 0CS development,
theoretical longline gear loss is presented in Exhibit 5-74,
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The calculations were made using the "swept" area methodology described
for the estimation of crab pot loss. Theoretical pole loss is based on
the total average number of poles used in the halibut and cod fisheries
which may be subjected to severing by OCS vessels. The total number of
poles is based upon the fishery development scenario in éhe Bering Sea
from Section 3.0. This activity is then overlaid with expected 0OCS
vessel activity to arrive at theoretical OCS vessel/fishing gear
interaction. The theoretical loss assumes that the OCS vessel operator
can't see the pole, and/or takes no evasive action, and, that no

mitigation measures are implemented, such as vessel corridors.

The total number of poles were first estimated based on the estimated
number of vessels for each fishery in the total Bering Sea. For each
fishery and lease sale area an area was then defined which consisted of
the area of overlap between the OCS vessel corridors and the fishery.
The percentage of each fishery traversed by OCS vessels was then
estimated by overlaying projected OCS vessel routes on the areas in
which the fisheries are conducted. This percentage was then used to
allocate gear to the area of overlap. The area of overlap of each
fishery traversed by OCS vessels was then calculated. The miles
traveled by OCS vessels through this area was also calculated by
plotting equally likely courses and this was used to calculate "swept”
area. The model described in Section 5.3 was then applied where
theoretical pole loss equals OCS vessel "swept" area divided by the area

of fishery traversed by OCS vessels times number of poles in this area.

The results indicate that the theoretical pole loss would be about one
to four poles annually in the traditional halibut fishery which is much
less than one percent of the estimated number of bouy poles in the
fishery. For the projected Pacific cod fishery, the theoretical pole
loss was estimated to be up to 216 poles in the maximum year of 1997
which is about five percent of the number of such poles projected to be

used. It is believed that the actual pole loss will be much less than
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the theoretical loss preseéted here. The poles are easier to see than
crab pot bouys, particularly where lights and radar reflectors are
employed. Also, unlike the case of crab pots the loss of a bouy (which
costs less than $50) does not usually mean the loss of the longline
gear. The gear can be retrieved using the other bouy unless both were
lost.

Browning (1980) describes a method which is apparently effective for
retrieving lost gear. This consists of a 20 foot long piece of chain
with hooks attached to very third link. This is attached to a line and
dragged in a zigzag pattern across the bottom in the area where the gear
was set. This position can be determined fairly accurately using LORAN.
When the chain and hook snag the longline, the gear can be hauled
aboard, Browning (1980) reports that this method was used to

successfully recover a string of loss sablefish pots from 420 fathoms.

It must be noted, however, that recovery of longline gear using the
above method at that depth is rare. Baker (pers. com.) reports that at
100 fathoms and less, gear is more likely to be recovered (and fishermen
will be more likely to attempt to recover gear). Another method of
retrieving lost longlines in water less than 100 fathoms is to lay
another longline across the location of the lost gear using the LORAN
coordinates. By doing this the fisherman has a chance of hooking the

lost gear.

5.5 Other Impacts of Offshore Development

This section discusses the impacts of OCS development on the fishing

industry in the following temms:

0 The beneficial impact of the presence of OCS vessels and

aircraft on search and rescue,

0 The positive impact of offshore 0CS-related structures on

vessel navigation and safety,
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o} Examples of how O0CS and fishing conflicts can be mitigated

based on precedent on the western U.S. coast,

o Mitigation measures which can be implemented to reduce
0CS-fishing industry conflicts.

The presence of OCS supply boats has certain effects that help vessel
safety in the fishing industry. The increased number of OCS vessels
inthe Bering Sea will increase the availability of vessels able to

respond to fishing vessels which are in distress and will be able to

assist fishing vessel crew during a medical emergency.

In the Gulf of Mexico, where of fshore 0il and gas development is very
prolific, there have been many instances where oil and gas vessels have
come to the aid of fishing vessels. The U.S. Coast Guard keeps records
on vessels which have been distressed and been assisted by other
"non—Coast Guard vessels." However, the Coast Guard data are filed such
that determing whether a fishing vessel in distress was assisted by an
0CS vessel can only be done on a case-by-case analysis., There are
thousands of cases each year in which vessels in distress have been
assisted by other vessels. Centaur Associates (1981) reviewed the
record of fishing vessel-0OCS interactions in the Gulf of Mexico and
found that of 18 instances where fishing vessels had collided with
platforms or oil-related barges, 72 percent were the fault of the

fishing vessel.

The presence of of fshore platforms provides both visual and navigational
aids to ocean-going vessels and can provide assistance to vessels which
are in distress. Gilbreath (pers. com.) provides an example of such
assistance when in the late 1970's a 32 foot fishing vessel broached and
was flooded in rough seas in Cook Inlet near Shell Platform "C".

Because of the high elevation of the platform above the rough seas, the
fishing vessel was sighted and a standby supply vessel tending the
platform was sent to tow the fishing vessel to safety.
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Other examples of assistance provided to the fishing industry by the OCS
industry include the rescue of a stranded fishermen in a small dory,
delivery of fuel to a stranded fishing boat, recovery of a skiff that
had gone adrift, and multiple instances of using oil service helicopters
to rescue personnel from sinking fishing boats (Gilbreath, pers. com.).
In May, 1976 a fire at the Native Corporation Cannery in Yakatat was
extinguished by the crew of the work boat Ocean Marlin which was under
contract to Shell 0il Company. The crew of the boat moved the vessel to

the cannery dock and used the boat pumps to pump water on the fire.

The Nikiski, Alaska Fire Department on the Kenai Peninsula has received
many calls for medical and rescue assistance. The Fire Department and
emergency medical personnel have responded to these calls with the
assistance of helicopters from the AMOCO Shell heliport. These
helicopters are in the region for the purpose of supporting of fshore oil
and gas development in Cook Inlet. A sample of instances provided by

Gilbreth (pers. com.) include:

Q Transporting a young fisherman unconscious from carbon
monoxide poisoning from the fishing boat to Central
Peninsula General Hospital (July 11, 1982).

0 Transporting an unconscious cannery worker from Columbia

Ward Cannery on Chisik Island where he had fallen two

stories onto a concrete floor, to Providence Hospital (June
21, 1982).

Q Transporting medical personnel to assist man with abdominal
pains (July 7, 1982).

o Transported medical personnel to the scene of a swamped

fishing vessel to aid fishermen (July 21, 1982).
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o Transport medical team to the site of a tractor turn-over
accident and their transported victim to Kenai Medical
Center (July 26, 1982).

Helicopters also help in searching for downed aircraft and for vessels
which are overdue. Having OCS operations in area increases the number
of vessels and aircraft, and with these increases comes an extra means

of assisting fishermen in emergencies.

There have been problems with vessel traffic conflicting with fishing
gear which can be expected to increase if mitigation measures are not
implemented. There is not a detailed, quantitative historical data
based on such gear leoss in the Bering Sea. However, almost all
fishermen can give accounts of losing gear to debris, natural causes,
trawlers or other vessels. Losing gear is considered part of the
fishing operation. Only two cases could be found where fishermen had
such an acute gear loss problem, that documentation of the problem was
kept.

Hutton (pers. com.) provided historical documentation of crab gear/tug
and barge conflicts. Basically, the problem was that tug boats entering
and leaving Price William Sound in the Gulf of Alaska repeatedly ran
over crab gear, dragging the pots, severing the bouy lines, and tangling
several different sets of gear. It was estimated by Cordova, Alaska
crab fishermen that during the 1975-76 crab, 300 pots were destroyed by
the tug and barge traffic (Hutton, pers. com.). This increased barge
traffic was a result of the Trans-Alaska pipeline construction in
Valdez.

0f 17 crab boats contacted during the 1975-76 season, 14 of the vessels
had lost gear. The number of pots reportedly lost by these vessels
ranged from four to 54 with an average loss of 22 pots per vessel.
These losses were documented by pot number in the ship's log. The
skippers of these crab boats estimated that 10 percent of the losses

were due to reasons other than tug and barge traffic. They also
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estimated that 50 percent more pots which were not lost, had cable marks

and cable chaff marks on the crab pot and bouy lines.

The problem occurred because crab pots were fished in the waters of
Prince William Sound in the tug navigation lanes. Instead of
maneuvering around the crab pot bouys, tug and barges would run them
over. It is not practical for tugs to continually turn to avoid gear.
Bouys usually are pushed aside by the tug's bow wash but the tow bridle,
which is a cable between the tug and barge, hangs down into the water
and can easily pick up the bouy line, dragging the pot along the bottom
or cutting the bouy cable. The problem of crab gear loss in the
Hichenbrook area of Prince William Sound was so acute that local
fishermen threatened violence and lawsuits (Hutton, per. com.).
Fishermen argued that they were being forced out of their fishing
grounds by the barges and that tug captains would not respond to radio
calls when it appeared that the tug was threatening to run over crab
gear. Tug and barge companies responded that their tugs did not
deliberately run over gear but that the tugs and barges are not easily
maneuverable and the captains could not 1) risk the safety of their
cargos and crews to avoid the gear, and 2) make costly detours around

crab pot concentrations.

The problem was partially solved by communication between the two
primary parties in cooperation with the Coast Guard and other government
officials. The Alaska Marine Advisory Program Officials facilitated
this communication by serving as a meditator between all impacted
parties. The problem of crab gear loss was mitigated by the
establishment of traffic lanes and fishing areas. The end result was
the Prince William Sound Vessel Traffic Service System (Hutton, pers.
com.). This is a set of tug and barge approaches, lanes of navigation
for Valdez tankers, anchorages, and heavy fishing areas. The Traffic
Service System illustrates specific areas on navigational charts and the

vessel captains operating in the area are provided with these charts
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(through Sea Grant, fish marketing associations, and tug and barge
associations). Gear-vessel conflicts can then be avoided. The
established lanes of navigation are not binding on either the tug and
barge captains or the fishermen. Rather, the lanes serve as a guide and
as notice to vessel operators. As a guide, they provide suggested lanes
for tug captains to minimize conflicts with pot fishermen. As a notice,
the lanes notify fishermen that if they place pots within the lanes, the
chances are greater of the pots becoming lost or damaged due to vessel

traffic.

This same type of problem occurred off the Washington, Oregon and
California coasts between crab fishermen and tug and barge companies
(Carter, pers. com.). Tug boat associations and fishermen worked with
the University of Oregon's Marine Extension Service to arrive at a
solution to the gear loss problem fishermen were having. Charts of the
whole West Coast were displayed in various lacations. Fishermen marked
their gear locations and areas which were heavily fished on the charts
with . Towboat operators looked at these charts to construct their
lanes of travel and worked with the fishermen if there were use
conflicts (Hutton, pers. com.). The charts were then marked with the
normal-weather tug lanes, reduced in size, and place aboard all

coastwise tugs, crab, and black cod boats.

These charts are not legally binding, but rather serve as an informal
agreement between fishermen and towboat operators. According to Carter
(pers. com.), fishermen know where the lanes are and fish their gear
accordingly. If the fishermen lose gear because it was within these
lanes, the loss is considered a result of which the fisherman had prior
notice. Each year, fishermen and towboat operators meet to work out new
charts or point out problem areas. Any changes in the navigation lanes
are then disseminated through the regular channels. This mitigation to
pot gear loss is a "gentlemen's agreement" arrangement (i.e. not legally
mandated) which facilitates communication between the towboat companies

and fishing industry and the system appears to work well.
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Conflicts between pot fishermen in the Bering Sea and vessel traffic can
be expected to increase unless appropriate measures, such as those Jjust
mentioned, are implemented. Two examples of conflicts already occurring
in the Bering Sea are between crab pots and siesmic exploration vessels
and crab pots and foreign trawling operations. There is evidence that
foreign trawlers and siesmic boats have been involved with gear

conflicts (Freed, pers. com.).

Accurate data on the types of 0CS-fishing industry conflicts is sparse.
Basically fishermen organizations feel they should have some input to
the permit process for allowing OCS exploration to prevent the OCS
vessels from working in areas of heavy pot storage, fishing

concentrations and during busy seasons.
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Chapter 6 —

PORT INFRASTRUCTURE DESCRIPTIONS AND IMPACTS

This section describes the major ports-along the Bering Sea which are

expected to play a role in fisheries development in the region. The

ports in Western Alaska along the Aleutian Chain, Bristol Bay and Nortan

Sound are somewhat limited either: 1) by their distance from the -
fishing grounds (and in temms of OCS development, their distance from

the lease sales), 2) because their harbors are too shallow and would

restrict the large vessels operating in the Bering Sea, or 3) their

infrastructure is limited and cannot support a harbor facility. While

most of the ports on the perimeter of the Bering Sea cannot support

large fisheries or OCS development they will be briefly discussed in

this section, : —

Emphasis is placed on the port of Nome which is expected to develop its
harbor, and the ports of Dutch Harbor/Unalaska, Akutén, Chernofski, and
St. Paul. There are a number of other important smaller ports which
support nearshore fisheries such as herring and salmon but few of these
ports would be significantly impacted by petroleum or fisheries
development activity for the reasons listed above. -

Ports distant from the Bering Sea fisheries and OCS development, such as
Kodiak, Sand Point, Cold Bay, and King Cove, will be briefly discussed
as they can be expected to play a role in the area's development.
However, Dutch Harbor/Unalaska is expected to be the major port in the

region in terms of use by the fishing industry.
Information in this section coﬁes primarily from the State of Alaska's

Department of Commmunity and Regional Affairs, local planning documents,

the Alaska Department of Transportation's port planning documents and
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previous work done for the BLM. A map with the four OCS lease sale
areas is shown in Exhibit 6-1. Ports discussed in this section and

their locations are shown in Exhibit 6-2.

Based on each port's infrastructure, potential development opportunity
and various assumptions regarding port construction to support fisheries
and/or OCS development in the Bering Sea, projections are made in terms

of future vessel use of the major Bering Sea ports.

This section also addresses infrastructure impacts in of Unalaska, St.
Paul, St. George, Nome, Chernofski and Akutan as these are expected to

be the ports of major importance to the OCS and fishing industries.

The focus is on determining which facilities and components of each
community's infrastructure would be impacted by OCS onshore development
and relating these impacts to the fishing industry. Because of the lack
of accurate historical data on the use of municipal services such as
water consumption or because data such as fuel consumption could not be
divulged because of privacy disclosures, much of the discussion of

impacts is qualitative rather than quantitative.

The majority of future OCS operations are assumed to be based in Dutch
Harbor/Unalaska. Therefore most of the discussion is on the City of
Unalaska's municipal facilities, the fishing industry's use of those
facilities, and a projection of impacts on the fishing industry and the

municipal infrastructure given that OCS support bases locate there.

Information on impacts in this section comes primarily from personal
communications with local goverrment of ficials and planners, consultants
to the municipalities, state agencies, and the few secondary sources

that exist. Because of the lack of a good, documented data base on the
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Exhibit 6-2

Ports in the Study Area
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communities, much of the information presented here is based on
judgments and opinions of those most closely affiliated with the

communities.

Both positive and negative impacts on the municipalities and the fishing
industry are noted and when appropriate a range of alternative

mitigation measures to negative impacts are given.

6.1 PORT _DESCRIPTIONS

6.1.1 Nome

6.1.1.1 Harbor Description

The port of Nome is located on the Seward Peninsula along the northern
side of Norton Sound, at the mouth of the Snake River. The harbor in
Nome is reached through the opening of the River between two concrete
and steel jetties. The entrance channel is 75 feet wide and turns to
the West towards the harbor's turning basin which measures 250 feet wide
by 600 feet long. Nome Harbor and the City are shown in Exhibit 6-3.
The U.S. Army Corp of Engineers is responsible for maintaining an
authorized depth of eight feet in the entrance channel. The entrance to
the harbor is subject to littoral drift and both the harbor and the
entrancé channel receive silt deposits from the Snake River such that
actual depths may range from five to eight feet. Steel revetments
extend along the turning basin and the entrance channel. The north
revetment in the turning basin serves as the only dock in Nome. The
port accomodates lighterage vessels or barges with three to five foot
drafts. The sharp turn from the entrance channel into the turning basin
limits the length of vessels entering the port of Nome to 200 feet or
less. About 600 feet of berthing space is available. There is space

for three dry cargo berths along the channel and one combination
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Exhibit 6-3
Port and City of Nome
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petroleum/dry bulk cargo berth in the turning basin. The freight
terminal is owned by the Arctic Lighterage Company and there is a

petroleum terminal, used by Chevron, adjacent to this dock.

Freight coming into Nome is either in containorized seavans or on
pallats. There are cranes, fork lifts and other assorted cargo handling
equipment onshore to move the freight. Two warehouses of about 22,000
square feet each are used to store freight until it is picked up by the
owners. There is limited open storage adjacent te the warehouses.
However, a large area for open storage of materials is available within
three miles of the harbor. Chevron 0il Company uses the harbor to
lighter its tankers and has an onshore fuel storage capacity of 6.5
million gallons.

Shallow water and a small harbor limit the size and amount of vessel
traffic in Nome. Deep draft cargo vessels and-barges are forced to
anchor one mile of fshore to unload their freight onto smaller lighterage
craft due to the shallow water conditions. During periods of strong
northerly winds, vessels anchor as far as three miles of fshore at better
anchorage sites. The diurnal tide range is 1.6 feet which adds to the
problem of éhallow water. The shallow water is influenced by wind much
more than tide conditions, however, and during periods of extended
northerly winds, water depth at Nome is reduced to a point where the
port must be closed. The 120 day shipping season which runs from mid-May
to mid-September has about 20 days when the port is unsuitable for
lightering (Peat, Marwick, Mitchell & Co., et al., 1980). From
September through May sea ice is present up to a maximum of 40 to 52
inches which prohibits almost all vessel traffic. Winter travel is
further hindered by almost continuous storms. ODuring the late spring
and summer, fog and rain are present. All these factors combined make

Nome a marginal port.
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Nome is used as a major transshipment point for goods moving to other
coastal communities. Freight or fuel are offloaded at Nome and stored
until a full barge load can be delivered to the village of final
destination. DNry cargo linehaul vessels, cargo ships, and linehaul
tanker barges stop at Nome. Lighterage service is available locally and
barges haul both liquid bulk and dry cargo. Annual commercial vessel
activity in Nome Harbor for the years 1972-79 is given in Exhibit 6-4.
Annual throughout tonnage for 1970 through 1977 is given in Exhibit 6-5.

Commodity tonnage by origin and destination is given in Exhibit 6-6.

Commercial vessel activity figures reflect both linehaul and
transhipment lightering activities. The great majority of throughput
tonnage is petroleum products. All other products (food, commodities,
lumber and wood products, and building products), account for less than
25 percent of total throughout. Almost all commodity tonnage going into
Nome originates in the Seattle area. The exception is petroleum
products coming from Iliuliuk Harbor (Dutch Harbor/Unalaska) and
construction materials from elsewhere in Alaska. Of the inbound
commodities, 84 percent of the shipments originate in the Seattle/Lake
Washington Canal area, seven percent from Iliuluik, two percent from
Anchorage, and four percent from Bethel. In terms of outbound
destinations, five percent are foreign, 22 percent go to Bering Sea
villages, seven percent to the Pribilofs, five percent to Anchorage, two

percent to Kodiak and two percent to the village of St. Michael.

6.1.1.2 Fishing Industry Activity

The port at Nome supports two major commercial fisheries: Pacific
herring and salmon. Typical boats in these fisheries are 24 to 35 feet
in length with a crew of one or twa. Nome is neither a processing or
harvesting center although it is the largest community on Nerton Sound.

The fishing season runs from June to September. Since there are no
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Exhibit 6-4

Annual Commercial Vessel Activity
Nome Harbor

1972 - 1979
Inbound _Qutbound
Year Dry Cargo Tanker Tow or Tug Dry Cargo Tanker Tow or Tug
1972 29 248 2N 30 248 269
1973 8 171 215 7 172 - 217.
1974 A 14 4 19 18 4 19
1975 13 172 214 13 174 | 215
1976 18 29 16 18 31 15
1977 210 7 318 205 6 316
1978 34 139 198 35 149 187
1979 23 7 21 21 4 21

Source: Corps of Engineers, Waterborne Commerce Statistics, Part 4:
Various Years.
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small boat docking facilities in Nome, fishing boats are taken up the
Snake River and beached or pulled out when the season is over. Boats
may also be beached or pulled out of water along the Norton Sound Beach.
The major gears used are set nets although drift gill nets are also
used. Some heréing are harvested with gillnets although purse seines
harvest the majority of herring. Along with other villages in the area,
Nome serves as a fish buying location., Several floating fish buyers
and/or processors in the area buy fish from fishermen. These fish are
frozen, processed, or chilled until they can be transported to the
processor. Local onshore processing is limited due to extensive use of
processing vessels and tenders (Terry et. al., 1980). Floating
processors do not presently use the port due to the shallow water
conditions,

According to TAMS (1982) there are about 200 small Fishing boats that
either fish out of Nome or use Nome at one time or another during the
summer fishing season. There are also four to 10 floating processors
and buyers which are in the Nome area during the fishing season. During
the herring season about 332 boats, about half non-local, are in the
Nome area (TAMS, 1982). It should be noted, however, that the local
fishing boats are used predominantly for travel, hunting, fishing and
subsistence, and that Nome plays a minor role in the Norton Sound
fisheries. Of a total of 177 commercial salmon entry permit holders in
the Norton Sound fishery, only 16 had a Nome home address (Environmental
Services Ltd., 1981).

6.1.1.3 Harbor and Community Infrastructure

Nome's population, as detemmined by the 1980 census, was 2,301
(Enviroﬁmental Services Limited, 1981). Electricity in Nome is
generated by diesel powered units with a capacity of 8,350 KW (BLM,
1982). Peak load usually occurs in the winter. The generating

equipment is apparently in good condition.. Potable water is provided to
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the City of Nome through a central water supply system operated by the
City. However, only about 60 percent of the city's residents are
connected to the central water and sewer. Nome has a 1.5 day water
storage capacity and has an 80 gallon per day per capita water
consumption rate which stays fairly constant year-round (BLM, 1982;
Terry, et. al., 1980).

Water is also trucked to about 200 residents of the community. The
water flow is considered inadequate for large fire fighting emergencies
and any large user of water in Nome would need to develop their own
water supply. This would be the case in the event onshore 0OCS or

fisheries development took place in Nome.

Sewage disposal is accomplished in a variety of ways. Material
collected in honey buckets is deposited at the city dump. The Nome
sewer system is primarily gravity flow. The sewage goes to the primary
treatment facility which was designed to handle 173,000 gallons per day.
The plant apparently is inadequate and does not work well. Most
effluent is discharged into the mouth of the Snake River (Envirommental
Services Limited, 1981). New fish or oil-related facilities would have
to dispose of their own wastes which would have to be done using a
septic system or by ocean outfall.

Nome is served by two airports: Nome Field and Nome City Airport. Nome
Field is the larger of the two and has two asphalt runways: 6,000 by 150
feet and 5,570 by 150 feet. There is a weather service station and the
field has a complete instrument landing system including markers, VOR,
lights, and rotating beacon. There are five hangers, two terminals and
minor engine and frame repair facilities available. Nome Field has
daily jet service to Anchorage and Kotzebue with several local charter
operators which service outlying communities. Nome City Airport has a
3,200 foot gravel airstrip which is used primarily by private aircraft.

Under OCS development scenarios Nome City Airport has been suggested as
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a base for helicopter operations and because Nome field is operating at
less than capacity, the Airport should be adequate for long term future
needs (Envirommental Services Limited, 1981; Peat, Marwick, Mitchell &
Co., et. al., 1980).

The marine-related boat and engine repair facilities in Nome are
limited. Arctic Lighterage Company has personnel available who do minor
work on tugs and barges. Small engine repair facilities are available
locally through the snow machine and three-wheeler dealer. Mining
companies in the area obtain mechanics to do work on their equipment.
Major boat and engine repair work would have to be done in Kodiak, Dutch
Harbor, Anchorage or Seattle. Marine electronic repairmen are not

available locally although parts and equipment are routinely flown in.

6.1.1.4 Future Port Requirements and Facilities

If port development at Nome does not occur, it is likely that fishing
industry activity will remain minimal. And, if OCS support facilities
are developed at Cape Nome, as suggested by the BLM (1982), with no
harbor improvements at the port of Nome, fishing industry activities at
Nome would remain low. There have, however, been many plans for the
development of a port facility at Nome, the most recent by TAMS (1982).
In the TAMS report it is assumed that OCS development, area mining
activity, population growth, and commercial fishing growth will create a
demand for larger port facilities in Nome. Preliminary designs for an
expanded port at Nome consists of a 3,600 foot causeway extending from
shore slightly west of the mouth of the Snake River. The causeway would
have berthing and loading facilities and container and general cargo
storage space onshore complete with warehouse facilities. Depth
alongside would be 30 feet, suitable for vessels and barges drawing up
to 27 feet. A second phase of the port development would add facilities
for OCS vessels. A proposed layout for the harbor is shown in Exhibit
6-7.
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A critical aspect of any port development is ensuring that there is
adequate water depth alongside to facilitate deep draft vessels and
barges which now must be lightered into Nome. fGiven that the port is
developed, OCS activity would be expected to use the port for a storage
and support base. The port would also be used to export coal and
_minerals which show development potential inland. As far as fisheries
are concerned, floating processors and catcher vessels would be expected
to take on fuel and supplies at the port. Processing vessels would also
use the port to buy and process locally caught herring and salmon.
Vessels would unload catch for transshipment elsewhere or to be flown

out in the case of the higher value fishery products.
6.1.2 Golavin

Golovin is a small settlement on Golovin Bay about 75 miles east of
Nome. The community is located on a spit of land jutting into the Bay
and had a 1980 population of 118. Water depths near Golovin are shallow
but the Bay provides gaod, deep anchorages for larger vessels (National
Ocean Survey, 1983). There is a small fish cooperative in Golovin for
processing and cold storage of salmon and herring roe which is then sold
to processing ships (Envirommental Services Limited, 1980b). About 12
limited entry salmon permits are held by villagers and 20 to 30
residents work at the cold storage plant which is open in the summer.
There are 30 to 40 small fishing boats which are used locally for
personal subsistence and for inshore salmon and herring gillnet fishing.

Because of the shallow water near the village, cargo and fuel is
lightered to the beach from about one-half mile offshore. O0CS vessels
have used the Bay in the past as a harbor of refuge as it is fairly well
sheltered by Cape Darby, 12 miles south of the village of Golovin (BLM,
1982). All water traffic is hindered in the winter by sea ice which
covers the Bay from November to May.
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There is a 2,500 foot gravel runway and air service to Nome. The
processor and village are served by creek water in the summer and
residents must melt snow or store their own water in the winter. Only
private diesel generators are in town and there are tanks which store
8,000 gallons of fuel. Sewage is disposed of in honey buckets or by
direct discharge. Public buildings have septic tanks,

Golovin does not have docking facilities; only beach areas where boats
and lightering craft are pulled onshore. It is unlikely that the
community will develop the infrastructure necessary to exploit offshore

development.
6.1.3 Unalakleet

The village of Unalakleet lies on Norton Sound at the mouth of the
Unalakeet River, 148 miles southeast of Nome and 400 air miles from
Anchorage. The village had a 1980 population of 632. The major
components of the economy are commercial and subsistence fishing. From
May to August, a small herring processing plant employs about 50 people.
Also, during the summer fishing season salmon fish buyers operate near
Unalakleet. The salmon are usually chilled in ice and may undergo
various stages of cleaning before being flown to processing plants
elsewhere (Terry et. al., 1980).

Supplies are brought into Unalakleet by barge companies from Nome, Saint
Michael, and Seattle. The BIA cargo ship North Star III also supplies
the village. Cargo is lightered of f vessels one-half mile from shore
due to shallow water conditions. One barge company does have their own
dock/unloading area on the Kouwegoh Slough, adjacent to Unalakleet.
Along the banks of the Slough, many of the villagers beach their fishing
hoats. There are two snowmachine businesses which can service and sell

the outboard motors.
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There is a 6,200 foot gravel runway and a 2,300 foot cross runway in
Unalakleet with jet service to Anchorage and Nome. Charter air services
are available to outlying’communities. The village has a 300 KW, a 450
KW, and a 600 KW diesel generator. Standby generators are located at
public facilities. Fuel is brought in from Saint Michael and there is
storage for 250,000 gallons of petroleum products (Environmental
Services Limited, 1980a). Fuel and all other supplies, are brought in
during the summer as Norton Sound is ice free only from May through

September.

The village's water is provided by a filtration system with a one
million gallon storage tank. Residential wastes are collected and
treated in a two acre lagoon. Fish wastes are dumped into the

Unalakleet River.

Unalakleet is located far enough away from the majority of Bering Sea
fisheries and OCS activities such that major consideration is not being
given to it as a possible port for development, Its lack of a developed
infrastructure and waterfront alsoc preclude it from OCS or any major

fisheries development.

6.1.4 Saint Michael

The village of Saint Michael is located on the east coast of Saint
Michael Island in Norton Sound 48 miles southwest of Unalakleet and 125
miles southeast of Nome. In 1980 Saint Michael had a population of 283
(Environmental Services Limited, 1980). Saint Michael's basic economy
is one of subsistence. Some of the villagers fish commercially for
herring in Norton Sound. Saint Michael has a good natural harbor but it
is fairly shallow and is exposed to northeast storms. The village

serves as a transfer point where cargo from Dutch Harbor, Nome, and
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Seattle is transferred to river barges and shipped to other villages
along the coast or up the various rivers emptying into Norton Sound.

The harbor is ice free from June to November.

Saint Michael does have a marine railway operated by the Northern
Commercial Company capable of hauling vessels up to 100 tons and nine
feet in draft and there are limited machine shop facilities available
(National Ocean Survey, 1983). Vessels needing major repairs must go to
Dutch Harbor or Kodiak. Saint Michael's airport consists of a dirt
runway 2,000 feet long. There are scheduled flights between Unalakleet
and Nome with charter services available to other smaller communities.
The community of Saint Michael has two 175 KW diesel generators and one
125 KW diesel generator. Chevron delivers fuel to the town. There is
1.47 million gallons of fuel storage. The village's water supply is
obtained from wells and piped to a 120,000 gallon wooden tank.
Individual users then haul the water. Sewage is disposed of by honey
buckets.

The infrastructure in Saint Michael is primative, but because it has the
only natural harbor in Norton Sound, it does have a chance of some OCS
or fisheries development. However, it is assumed that these activities
will not take place because of the lack of infrastructure and support

population.
6.1.5 Emmonak

Emmonak is a river port located near the mouth of the Yukon River. It
has become a center for commercial salmon fishing on the Yukon River and
for goods moving upriver. The village had a 1979 population of 545.
Emmonak has a seasonal economy that peaks in the summer during fishing
season. From November through May the river is frozen which limits
activity. There are about 100 gillnet permits belonging to Emmonak
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residents and a native owned cannery which employs about 300 persons
each summer (Darbyshire and Associates, 1979). The native cannery is on
a barge and is self contained. A smaller salmon cleaning facility owned
by Whitney-Fidalgo is also in the village. There are boat docks at
these two processors for unloading and a fuel dock. Boats in the area

are beached when not in use.

Emmonak relys solely on air and water transportation and has a 2,200
foot dirt airstrip which accomodates small aircraft only, Processors
and public buildings have their own electrical generators. There is a
central power source for villagers which consists of four diesel
generators totaling 950 KW. Fuel barges come each summer and there is
local storage capacity of 614,000 gallons. Water is piped to large
ugers and collected at a central watering point by local residents.
Sewage is discharged directly into the river.

The majority of fishing activity near Emmonak is limited to salmon. It
is also far enough away from the offshore fishery and OCS resources such
that it is not under consideration for port development in this
analysis.

6.1.6 Bethel

Bethel is located on the Kuskokwim River about 65 miles upriver from
Bristol Bay. Bethel is the major transshipment center for supplies and
cargo bound for smaller villages upriver and in the surrounding area. A
significant amount of fishing takes place on the river but the fish are
usually either bought by local fish buyers and flown out, or they are

used locally.

Supplies are brought in on barge and either unloaded or shipped further
upriver. While Bethel is a major community in Western Alaska, it is far

-293-



enough upriver and away from ocean resources such that major offshore
fishing or OCS activities would not be likely to locate there.

6.1.7 Goodnews Bay

Goodnews Bay is a small village located at the head of fGoodnews Bay
between Bristol Bay and Kuskokwim Bay. Water depths range from one to
twelve fathoms but the Bay is used only by smaller vessels because of
the meandering channel and changing shoal conditions (National Ocean
Survey, 1983).

The area's economy consists primarily of subsistence hunting and
fishing. There is also a mining company, Platinum, which is located at
the inner end of the spit on the southside of the Bay's entrance. Fuel,
water and general supplies are available locally. However, because of
the limited infrastructure and shallow conditions of the harbor, few
large vessels call here and large port developments are not expected.

6.1.8 Togiak

Togiak is located at the head of Togiak Bay north of Bristol Bay two
miles west of the Togiak River. Togiak had a 1981 population of about
500 which remains fairly stable year-round (DOWL Engineers, 1982a). The
economy of the village is based on commercial and subsistence fishing. |
Fishery resources are located close to the village. About 400 residents
of Togiak are commercial fishermen. In 1980 there were 50 set net and
about 100 to 150 drift net permits owned by the towns residents.

Fishing takes place for salmon, herring and kelp. Activity is primarily
near shore and near the village. In 1980, 84 percent of the herring was
harvested by non-resident purse seine vessels (DOWL Engineers, 1982a).

There are three processing facilities onshore near Togiak: Togiak

Fisheries, Kachemak Seafoods Cannery, and Togiak Eskimo Seafoods. In

recent herring seasons, five processors and 27 buyers have operated
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of fshore from Togiak. Local processing efforts consist primarily of
canning, freezing, and flying out fresh salmon and salting or freezing
herring before the herring is shipped to the Orient or Kodiak for
further processing (Terry, et al., 1980).

There are no harbor or port facilities. Boats are beached or docked
elsewhere, Lightering barges carrying freight, cargo, and fuel are
beached and then unloaded or pﬁmped out. Goods can only be brought in
by water during the summer months as ocean ice prevents travel from late
November through April. The Togiak area's marine transportation and
dock building capabilities are further hampered by widely fluctuating
tides, storms, strong winds, serious shoreline erosion, and flooding
(DOWL Engineers, 1982a).

Togiak has a 2,600 by 100 feet gravel airstrip with a 990 by 80 foot
cross-strip. There is regular air service to Dillingham. The Alaska
Village Electrical Cooperative operates a 300 KW and a 160 KW diesel
generator with buried cable transmission. The Public Health Service and
School operate standby generators; the fish processing facilities are
self sufficient. There are 14 fuel storage tanks in the village with a
capacity of 114,470 gallons. The sewage system is a combination of
treatment lagoon and septic systems. Fish processors discharge into the
bay. The water system is inadequate in the summer to meet the needs of
both the fish processing plants and the residents. Villagers often go
without water for periods of time. There is a 60,000 gallon water
storage tank and a 43 foot well. Water is distributed through two and

four inch water lines.

Any additional fish processors wanting to locate in Togiak would have to
develop their own water, sewage, and electrical systems., Also, because
of poor waterfront and docking facilities it seems highly unlikely that

0CS activities would use Togiak as a support base.
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6.1.9 Dillingham

Dillingham is located at the extreme north end of Nushagak Bay at an
embayment formed by the Nushagak and Wood Rivers as tﬁey enter Bristol
Bay. Dillingham is the largest town in the Bristol Bay area and had a
1981 population of 1,656. During the spring and summer fishing season,
Dillingham's population swells to three times this number as fishery
workers come to Bristol Bay (DOWL Engineers, 1982b).

Fishing and fish processing are the primary components of the economy.
Locally, there are about 400 fishermen working three months of the year
and about 300 fishing boats owned by residents. Almost all of these
boats fish for salmon in Bristol Bay and a few travel to Togiak to fish
for herring. Five processors operate onshore in Dillingham but several
other floating processors operate in the Nushagak Bay vicinity. Also,
as many as 20 fish buyers may buy fish at the Dillingham city dock and
those buyers not working for a local processor fly the product out for

processing.

Dillingham's docks can be reached by large vessels and barges only
during high tide when water depths are adequate. The port experiences a
24 foot tidal range and low tide water line is about 15 feet from the
docks (Terry, et al. 1980). Unloading is coordinated with the tides.
Barges could be moved to the dock for unloading and then: beached but
they are moved in and out with the tide rather than letting barges be
grounded. This is a time consuming process but prevents hull damage to
the barges. The shipping season is from May through September. The

area is characterized by summer fog and high winds in winter.

Seattle based barge companies serve Dillingham. Processed fish, fish

processing equipment, and construction materials account for most of the
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tonnage moving over the dock. Goods are unloaded across the Dillingham
Municipal Dock which is the only public dock in town. Because of its
small size the dock can be tied up for a long time by a single barge.
Plans have been made to expand and improve the dock facility but

construction has not yet begun,

Dillingham also has a small boat harbor for commercial fishing boats
which are less than 32 feet long and which draw less than five feet.
The harbor has about 950 feet of float space and will accomodate 150 to
200 vessels., Up to 250 boats use the harbor during the busy salmon
season often rafting 18 across (Terry, et. al, 1980). Other boats are
beached or anchored upriver. Onshore storage of boats is provided at
canneries. The small boat harbor requires annual dredging because of
river deposits (National Ocean Survey, 1983).

Dillingham has a 6,400 by 150 foot gravel airstrip with daily flights to
Anchorage. However, King Salmon is considered to be the major airport
for the region. King Salmon and Dillingham are connected by gravel

road.

Flectricity in Dillingham is generated using five diesel generators with
a total output of 3,850 KW with a firm capacity of 2,600 KW (DOWL
Engineers, 1982b). There are fuel storage tanks for these generators
with a capacity of 26,000 gallons. The seafood processors and local
cold storage facility all operate their own standby electrical
generators. Chevron delivers fuel to the bulk storage tanks in
Dillingham after spring break-up. Petroleum products are stored in

eleven tanks with 2.5 million gallons of capacity.

The City of Dillingham provides water to less than half of the

households in the community. Those not connected to the city's water
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supply obtain their water from private wells. Seafood processors also
obtain their own water. Sewage treatment ranges from septic systems to
direct discharge into the Nushagak River.

There are some boat and minor engine repair facilities at Dillingham.
One of the canneries has a marine railway which can haul vessels up to
100 tons at high tide, (National Ocean Survey, 1983).

It seems unlikely that Dillingham will develop into a port capable of
serving the OCS or Bering Sea groundfish industries. This is primarily
due to the large tide fluctuations which would not allow the deep draft

vessels necessary for the two industries into the port.

6.1.10 Naknek

Naknek is located at the mouth of the Naknek River at the upper eastern

end of Bristol Bay. Naknek is a major salmon processing center in the
Brisfol'Bay region. Most of the Bristol Bay salmon harvest is canned or
frozen in Naknek or Dillingham. The Bristol Bay Borough, which contains
Naknek, South Naknek and King Salmon had a 1981 population of 1,250
residents which included 371 military personnel. In June and July,
during the sockeye run, the local population swells to around 4,000
(Envirommental Services Limited, 1982b).

In the Naknek area there are 12 onshore processors with approximately 30
buyers active during the salmon season. These buyers fly fish to other
areas for processing. Many of the buyers are floating processors as
well, As a whole, there is extensive use of floating processors,
tenders and cargo aircraft which can change the processing capacity of
the Bristol Bay area rapidly (Terry, et. al., 1980). Seafood processors
in Maknek include: Peter Pan Seafoods, Whitney-Fidalgo Seafoods, Nelbro
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Packing Co., Dragnet Fisheries, Ocean Beauty, Alaska Far East Corp.,

Queen Fisheries, and Red Salmon Co.

The canneries are self contained and draw all but a few employees from
outside the village (Envirommental Services Limited, 1982). There are
docks at each cannery but no small boat harbor. Most of the boats are
stored onshore during the of fseason., Canneries maintain their own

marine ways and they can haul vessels up to 70 tons, 120 feet long with
10 foot drafts. Limited machine work and marine repairs are available

in Naknek.

Most the boats in the area are 32 feet or less and use drift or set net
gear. The Bristol Bay Borough operates a dock facility which is used by
fishermen. Several wharves are in the area for unloading salmon and
general cargo. (il companies operate their own fuel docks

(Environmental Services Limited, 1982a).

The Chevron tank farm has storage tanks for 500 thousand gallons of’fuel
0il and 400 thousand gallons of gas. Naknek Electric Association has 10
generators with a name plate capacity of 6,170 KW. Individual and
community water wells are used. Most waste is discharqged into receiving
waters and a few septic tanks are used. Canneries are self-contained
and provide their own water, power, waste discharge, and employee

housing.

Naknek will probably not be developed into a port capable of servicing
offshore fisheries and OCS development for many of the same reasons
given for Dillingham. These include wide tidal fluctuations, limited
infrastructure, distance from the offshore resource areas, and shallow

water. Naknek should remain as a major salmon processing center.
6.1.11 King Salmon

The village of King Salmon is located on the north bank of the Naknek

River about 15 miles upriver from Naknek. According to latest census
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information, there was a 1981 population of 374 in the community of King
Salmon and 371 on the Air Force base near King Salmon (DCRA, 1982).

King Salmon has a large airport and serves as an air transportation hub
for the thousands of workers in the fishing industry processing plants
on the Alaska Peninsula and on Bristol Bay (DCRA, 1982).

There is daily jet service to Anchorage and other charter air services
available to villages throughout the area. King Salmon has a 8,500 foot
paved runway with a 5,000 foot cross runway, and serves as an important
link in the region's fishing economy because of its airport facilities.
It is connected by road to Naknek and several buyers operate seasonally
in King Salmon, chilling and flying catch out (Terry, et. al., 1980).
Because of extreme tidal fluctuations of about 19 feet in the Naknek
river, vessels with drafts greater than four feet do not usually
navigate the river. Also, the river is usually only ice free from May
to October. Supplies are shipped to Naknek on barge, offloaded, and
then trucked to King Salmon. King Salmon does have a few residents that
participate in Bristol Bay commercial fisheries but there is not a small

boat harbor.

Becausé of King Salmon's distance from Bristol Bay, poor navigational
characteristics of the Naknek River, and limited fishing-related
infrastructure, King Salmon is not expected to he developed as a harbor
for either the fishing or OCS industries. It will remain an important
regional airport to fly labor, products and equipment in and out of the

region.

6.1.12 Port Heiden

Port Heiden is on the north side of the Alaska Peninsula on the south
side of Bristol Bay. There is a small cannery there with fuel and

supplies available and a small airstrip. Port Heiden offers a good,

large harbor, however, unloading of cargo at the wharf needs to be done
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at high tide because of the tidal flats which uncover at low water.
Tidal range is about 12 feet (National Ocean Survey, 1983). Sea ice
usually restricts vessels from entering the port from January through
April. Because of sea ice and the wide tidal range future harbor
development is expected to be limited.

6.1.13 Port Moller

Port Moller is located on the Alaska Peninsula southwest of Port Heiden.
The major settlement in Port Moller lies along the eastern side of the
bay. Extensive shoals just inside Port Moller are subject to frequent
change. The cannery pier inside Entrance Point is 350 feet long with
depths alongside of 6 feet. Port Moller also has a small airstrip.

Use of the port is generally limited to vessels seeking shelter and to
fishing vessels. A limited amount of fuel is available for cannery
boats. A marine railway is also maintained for small cannery boats
(National Ocean Survey, 1983). Much of the fish which is harvested in
the Port Moller area is also transported to floating processors anchored
in the Bay or near Nelson Lagoon.

6.1.14 Nelson L agoon

The community of Nelson Lagoon is located on a narrow sand spit
separating the Alaska Peninsula from the Bering sea, about 20 miles west
of Port Moller. There are about 54 persons living there (University of
Alaska, 1978). The economy is based on commercial and subsistence
salmon fishing. Catch is delivered to cold storage in Port Moller or to
a chilled brine fish storage barge anchored locally. Both set nets from
shore and drift gillnets are used. There are no docks. Boats are tied
to the anchaored brine scow or beached. There are primative airstrips
near Nelson Lagoon and float planes also use the area. Cargo and fuel
is brought in once a year which has to be lightered to shore by skiff

due to the shallow water conditions. Two 60 KW generators supply power
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to the 20 buildings in town. Water is hauled, obtained from wells, or

melted. Sewage is dumped into the lagoon.

Because of the lack of deep water and harbor infrastructure, no offshore
0CS or fisheries development facilities are anticipated in Nelson
Lagoon.

6.1.15 King Cove

King Cove is located on the Alaska Peninsula about 200 miles east of
Dutch Harbor, directly between Sand Point and Dutch Hafbor. A map of
the area is shown in Exhibit 6-8. King Cove has an excellent holding
ground for anchored vessels and the bay is deep and free from dangers
except those close to shore (National Ocean Survey, 1983). King Cove
has a wharf and salmon cannery owned by Peter Pan Seafoods. The wharf
has a 300 foot berth for the transfer of general cargo and off-loading
of petroleum products. Adjacent to this dock is a small 60 foot oil
dock used to refuel fishing vessels. The community of King Cove has a
newly built, small boat harbor with 320 feet of dockspace which can dock
up to 85 vessels. The harbor has a depth of eleven feet in the channel
with nine to fifteen Feét in the basin., Small boats can operate
year-round and even though the harbor may freeze over occasionally, the

cove does not.

The cannery maintains a slipway for hauling out their boats and is
available for emergency repairs of other vessels. This facility can
haul vessels up to 100 feet. There are also machine shops and engine
repair services available. At the small boat harbor, a 80,000 square

foot marine service wharf was recently constructed.

The local population numbers about 800 and is completely dependant upon
the seafood industry (University of Alaska, 1978b). Peter Pan Seafoods
processes salmon, crab and bottomfish. This plant is heavily dependant
on the local boats as well as a large number of transient vessels which

sell their catch there.
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King Cove obtains its water from a creek and maintains supply far above
consumption (DCRA, 1981). Sewage is treated when facilities are
operational but most sewage is deposited into septic tanks or is
directly discharged. Power is generated by three diesel generators.

The seafood processor is self-sufficient. Local fuel storage facilities
hold about 30,000 gallons.

King Cove should continue to serve as an important port for thé region
énd for transient vessels seeking a safe harbor. However, because of
its location relative to the Bering Sea and lack of large
vessel-accomodating infrastructure (limited fuel and supplies), it is
not considered to be a major port for future BSAI fisheries or OCS

development and may only be used as a port en route to the Bering Sea.

6.1.16 Cold Bay

Cold Bay is located on the Alaska Peninsula, 630 miles from Anchorage
and 180 miles East of Dutch Harbor. The community of 226 (1980
population) developed around the airport which was a major stop off
point during World War II and the Korean'and Viet Nam Wars. Cold Bay
has the third largest airstrip in Alaska: 10,400 feet with a cross
runway of 5,200 feet.

The Bay itself is 25 miles long by eight miles wide and has a 60 foot
deep entrance channel (DOWL Engineers, 1982). The harbor is used by
floating processors and portions of the waterfront land have been
purchased by fish processing interests. Cold Bay is served by tanker,
freight barges, and the State Ferry two times a year. Fish is the
primary outbound cargo and shipping is possible year-round. However, in
winter shorefast ice is common and the Bay may be subject to ice packs

and vessels may become ice bound.

The State operates a new commodity dock with a wharf area of 40 by 100
feet, a dock face of 400 feet and a depth alongside of 30 feet MLW. The

dock is 1,824 feet long and 12 feet wide and used for general purpose

loading and unloading.
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In the settlement of Cold Bay, there are four diesel generators with a
total capacity of 1,700 KW. Chevron operates fuel storage tanks in Cold
Bay with the following capacities: 3.3 million gallons of jet fuel, 300
thousand gallons of aviation fuel, 75 thousand gallons of gasoline, arid

475 thousand gallons of number two diesel heating fuel.

Local sewer and water systems are operating at capacity and present an
impediment to future development (DOWL Engineers, 1982). There are five
water wells and two storage tanks in the system and daily consumption is
20 to 30 thousand gallons. Sewage treatment consists of aerated sludge
and chlorinated outfall with a capacity of 22 to 30 thousand gallons per
day.

Cold Bay offers an excellent harbor for both the fishing and OCS
industries. Use of the harbor and airport facilities are presently far
under capacity and would serve as excellent areas for development should
either industry decide to locate there. Infrastructure is presently
limiting and would have to be developed to meet either industry's needs.

Cold Bay could also develop as a major port en route to the Bering Sea.
6.1.17 Sand Point

The village of Sand Point is located about 275 miles east of Cold Bay on
a small island south of the Alaska Peninsula. A map of the area is
shown in Exhibit 6-9. Sand Point is the major fishing port in the
region. In 1978 a small boat harbor was constructed that accomodates up
to 170 vessels. There is a city dock which is capable of docking a 300
foot vessel. All three of the local processors have docks. Also, there
is a smaller 60 foot dock which is used to unload fuel tankers and

refuel fishing vessels.
The three processors in town are Aleutian Cold Storage, Ocean Beauty and

Peter Pan Seafood. The major processed products are crab, shrimp,

salmon and bottomfish. While 80 percent of the boats in the harbor are
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considered local boats, the processing facilities are heavily dependant
on transient vesse€ls for their product (DCRA, 1981a). 0Of the vessels in
port, the average vessel length is 150 feet with a 12 foot average
draft. Sand Point also serves as a stopover point for vessels travelling

between the Bering Sea and'points south,

Sand Point has a 150 ton marine lift available and minor engine and
repair and facilities. The port is served by the State Ferry twice a
year and shipping companies and fuel tankers make regular calls at the

port.

The Aleutian Cold Storage provides fuel and electricity to the community
from its generating facilities. Both the other local canneries are
self-sufficient. The Cold Storage plant operates eight diesel
generating units with a combined generating capacity of 3,200 KW. Local
fuel storage is about 220,000 gallons. Sewage is discharged by
processors’ into receiving waters and community sewage is treated by
aeration and sludge. The sewage plant is limited in its growth
capacity. Water is obtained from a local creek and supply is several
times larger than local consumption. Local canneries are self-
sufficient (DCRA, 1981a). Sand Point Airport has a gravel surfaced
3,800 foot runway and receives regular flights between Anchorage and

other Aleutian communities.

Because of its central location between Dutch Harbor and Kodiak, Sand
Point should play a role in developing Bering Sea fisheries. It has a

good harbor, fuel facilities and of fers docking and some marine repair.
6.1.18 False Pass

The community of False Pass is located on the eastern side of Unimak
Island next to the end of the Alaska Peninsula. False Pass is so named
because Isanotski Strait of fers passage to the Bering Sea from the south
but not for large vessels. Peter Pan has established a cannery there.
The major processed products are salmon and crab with some shrimp and

groundfish.
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There was a 1977 population of 55 persons, About 120 seasonal workers
are housed by the cannery when it is working (University of Alaska,
1978a). There are only a few large boats in port year-round. Most of
the vessels are used seasonally., Many of the local villagers operate

smaller skiffs.

Freight barges come into port occasionally. Freight is sometimes
brought by fuel barge or fishing boat and there is a small airstrip.
Community infrastructure is relatiVely primative and homes have their
own power dgenerators as does the cannery. The cannery generates 710 KW
of power with seven generators. Sewage is discharged into the Bay.

Water is collected from a small stream.

Because there is no access to the Bering Sea from False Pass, support
for future BSAI fisheries fram False Pass should be limited.

6.1.19 St. Paul

St. Paul is one of the Pribilof Islands about 200 miles northwest of
Dutch Harbor/Unalaska. There is no port located in St. Paul and only
minor docks and infrastructure are currently in place to support the
village of St. Paul. A conceptual plan to develop a harbor for St. Paul
Island has been completed (Dames & Moore, 1982) and is shown in Exhibit
6-10.

The St. Paul development plan calls for the construction of a 1,100 foot
breaskwater, one berth for two 200 foot floating processors, docking for
120 foot vessels for offloading seafood, a cargo dock for 200 foot
barges and berthing totaling 500 to 750 linear feet. There is room to
expand docking facilities in the area known as Village Cove. It was
concluded in the development plan that any harbor facility built at St.
Paul would be filled in a short time due to the immense fishery resource
in the Bering Sea. The baseline harbor development would be geared
towards the fishing industry and have dock space for 10 to 20 fishing

vessels and one or two floating processors.
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There are areas on the island available for onshore storagé but in the
harbor plan, none are adjacent to the harbor. Therefore, it would be
necegssary for 0CS representatives, the St, Paul community, and the State
to plan together how much land should be made available for a support
base and where such a base should be located. In the present plan, fuel
and docking would probably be the best uses. However, water depth is
somewhat shallow for the very large supply boats and the two most
logical places for docking are the breakwater and freight dock. Use of
these docks would directly interfere with their planned use for the
fishing industry. There are no repair facilities planned for the
harbor. Presently, fuel is the only service available at St. Paul and
without harbor protection (i.e., a breakwater) moorage is often

impossible due to adverse weather conditions.

If facilities were developed as described in the Dames and Moore report,
all infrastructure would have to be installed. If more facilities were
desired after the initial plan were constructed, thié could be
accomplished by extending the breakwater further. Onshore areas are
somewhat limited due to steep terrain and portions of the hills would
have to graded and removed for f;ll and to provide onshore harbor

access.

6.1.20 St. George

St. George Island, located to the south of St. Paul, also has a harbor
plan which proposes future fishing industry activities. The development
would accomodate two to four 120 foot fishing vessels and up to ten
boats 24 to 50 feet long. There is no.existing infrastructure at the
St. George Zapadni Bay harbor site and new facilities would be required

to supply water, power, and fuel. . A harbor development plan is shown in
Exhibit 6-11.

This harbor development is relatively small-scale because of the adverse

physical conditions of St. George. The proposed harbor would consist of
a 14 acre boat basin, a pier and two large breakwaters. All infra-
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structure would bg constructed and dock facilities installed for ten to

15 boats and one processor.
6.1.21 Akutan

The village of Akutan is on Akutan Island, about 40 miles east of Dutch
Harbor and 800 miles southwest of Anchorage. Akutan is accessible only
by boat or amphibious aircraft. The village is on a large deep bay
about four miles long and from one half to 1.8 miles wide. The harBor
is well sheltered with deep anchorages and has a large area for many of
the floating processors which seasonally work there. '

Basically, the village has two distinct population groups: the local
native population and transient fish processing workers. The 1982
village population was 89 with 100 personnel listed as working at a Sea
West seafood processing vessel (DCRA, 1982a). Other processors
operating temporarily in the harbor add about 800 to 1,000 persons to
the area's seasonal population. These workers travel between Akutan and
Dutch Harbor via floatplane., About 30 residents are employed on the
processors. During the fall through spring shellfish seasons, the

number of floating processors using Akutan ranges between 11 and 13,

Sea West and Trident, the two permanently moored processors, have docks
along their facilities of 150 and 200 feet, respectively. Otherwise,
Akutan has no docking or moorage facilities and no home fleet except for
a few skiffs. A dock for about 15, 60 to 90 foot vessels has been
proposed by the Corp of Engineers but this is not anticipated for

~ several years. There are no local marine or electronic repairs
available. Local village electricity is generated by a 36 inch Pelton
wheel hydroelectric system. Fish processors generate their own power

and obtain fresh water and discharge sewage into the Bay.
Akutan will continue to serve as a harbor for floating processors

operating in the Bering Sea/Aleutian Island fisheries. Because of its

close proximity to the fishery resource and Dutch Harbor, Akutan should
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continue to receive spill-over fishery activity from Dutch Harbor and
play a major role in future fishery developments in the Bering Sea, d

Aleutian Island area.
6.1.22 Chernofski

Chernofski is located about 70 miles southwest of Dutch Harbor. This is
a small deepwater harbor that affords good protection with fairly good,
deep anchorages. No community exists at Chernofski but land around the
harbor has been conveyed to the St. Paul Native Corporation and
development of a harbor and fishing village has been proposed. A
pogssible future layout of the harbor is given in Exhibit 6-12. This
plan includes areas for both fishing and 0CS activities. If the harbor
should develop, it would serve both the fishing and OCS industries
because of its location relative to Bering Sea resocurces. This port
could also be similar to Akutan in receiving spillover processing ships

from Dutch Harbor.

6.1.23 Dutch Harbor/Unalaska

The port of Dutch Harbor/Unalaska is the major port in the Bering
Sea/Aleutian Island area. It has all the aspects of becoming the
premier port for both fishing industry activities and OCS onshore

development. This is because of the following characteristics:
o Dutch Harbor is 'a large deepwater part.
o} It is the major port on the Aleutian Chain and vessels on
their way between the Gulf of Alaska and the Bering Sea
pass by Dutch Harbor and often stop off there for supply

transfer or rest before continuing on.

o It has large shore-based and permanently moored seafood

processors.
] Dutch Harbor has boat harbors, docks, cargo handling

equipment and deepwater.
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0 A large marine ways, a sizable fuel facility, and a number
of local electronic and engine repair facilities are

available.

o Processors provide their own electricity but have access to
municipal water. The support infrastructure is already in

place.

For these major reasons, Dutch Harbor is expected to attract the great
majority of the future development associated with the fishing and 0OCS

industries.

In terms of anticipated growth in the harvesting and processing sectors
it is assumed that the majority of the future fisheries activity will
use Dutch Harbor/Unalaska. The major uses there by these vessels would
be to refuel, take on supplies, crew R and R, transfer of product, and

minor vessel or engine maintenance.

The port of Dutch Harbor/Unalaska is strategically located such that any
cargo vessel or fishing vessel traveling between the Bering Sea and
points to the east or south will pass nearby and find it a convenient
place to stop. Dutch Harbor is also an ideal port from the standpoint

of vessel use because:

1) it is a deep water port, eliminating the need for a major

dredging program;

2) the natural harbors are ice free year-round which is a major

consideration for smaller fishing vessels; and
3) it is large enough to handle several port users and fairly

well protected from violent storms such that weather-related

damage to vessels is relatively minor.
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Dutch Harbor is subject to the violent storms which are frequent in the
Bering Sea/Aleutian Island region. However, weather-related damage to
vessels in the port because of these occasional storms has been
characterized by the Dutch Harbor Harbormaster as "negligible" (Riordan,
pers. com.). The Dutch Harbor Harbormaster reported that southwesterly
winds.have produced waves up to four feet in the harbor. This was
verified by Coast Guard personnel in Kodiak, Alaska (Coast Guard Cutter
Storis personnel, Kodiak, Alaska, pers. com.). Winds can reach 40 to 80
miles per hour and gust to 100 miles per hour.

The combination of winds and waves in Dutch Harbor can make vessel
maneuvering difficult, particularly if a vessel is attempting to take on
‘fuel at the fuel pier which is exposed to the southwest. In instances
reported by the Coast Guard and Harbormaster, the Coast Guard Cutter
Storis required tug assistance to get away from the fuel dock. In other
instances, vessels have dragged anchor in Iliuliuk Harbor because of the
soft bottom and strong winds. The port of Dutch Harbor maintains a tug
on call to assist vessels having maneuvering problems because of the

weather.

‘The Community of Unalaska is at the head of Unalaska Bay which consists
of smaller bays separated by islands and fairly steep hills. The three
major moorage areas in the port of Unalska/Dutch Harbor are Dutch
Harbor, Iliuliuk Harbor, and Captains Bay (See Exhibit 6-13). These
areas serve the petroleum industry, cargo industry and fishing industry.
Unalaska is located on a portion of Unalska Island and includes all of
Amaknak Island. A spit of land on northern Amaknak Island projects to
the south separating a good anchorage known as Dutch Harbor from
Iliuliuk Bay. Dutch Harbor contains most of the non-fishing industry
facilities inciuding the boat harbor, the Exxon dock, the municipal
general cargo dock, the Con-Agra fish processing plant and docks, and
the Standard 0il dock and tank farm.
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The land bordering Iliuliuk Bay to the west is quite steep and has no
uplands suitable for development. Also the waterfront is exposed to
northerly storms which renders the area unsuitable for either dock
construction or onshore developments. The only present activity there
is for a city landfill site.,

In Dutch Harbor, there are several areas which could be developed for
0CS uses but which are not ideal due to limited upland areas and
potential interactions with the fishing industry. An area adjacent to
the public boat dock consists of about 2,400 feet of waterfront land on
the spit, could be used to expand the dock facilities. The dock is
currently used by permanent and transient fishing vessels. The uplands
(land adjacent to the harbor) is limited and very narrow and is not
suitable for OCS storage or development.

Also in Dutch Harbor is an area of waterfront land which is presently
under lease to Exxon and is expected to be used for OCS support
activities. This site consists of 4.5 acres of flat land with another
four acres available if a small lake were filled in. Two small docks
are on the water but dock space could conceivably be expanded to about
500 feet if these were replaced by a quay and backfill.

The Unalaska municipal dock facility on Dutch Harbor extends about 60
feet from shore and has a 250 foot face. This dock is used to load and
unload general cargo and as part of the municipality's continuing dock
facilities expansion, a 5,000 square foot transit storage shed and a 600
square foot cold storage locker for incoming grocery shipments are
planned for consturction in 1983. Depth alongside the city dock

averages 45 feet.
The Standard 0il dock extends 400 feet from shore and has a T-shaped

face measuring sbout 330 by 50 feet. Depths alongside this dock average

35 feet. Standard operates this facility which serves as a major
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refueling base for the Aleutian .- Pribilof region and all western.and
northwestern Alaskan coastal communities. Adjacent to this dock is a

tank farm with a total storage capacity of about 13 million gallons.

On Iliuliuk Bay, the American President Line dock measures about 350 by
150 feet. This wharf dock is roughly a "U" shape with access at both
ends. Depth alongside ranges from 35 to 45 feet. The dock is capable
of handling ships up to 670 feet. Cargo handling equipment includes a
gantry crane capable of moving 30 containers per hour, a smaller
container crane, one 20 foot and one 30 foot spreader bar handler for
bulk cargo, and smaller handling equipment. The Ounalkashka Corporation
which owns the land and APL facility, also owns a fishing pier at the
northwest end of the APL dock. Fishing vessels up to 200 feet may moor
there., There are about four acres of onshore storage area next to the
APL dock with two storage buildings measuring 60 to 200 feet and 40 by
200 feet with container storage capacity ranging from 300 to 400

containers.

Located in Iliuliuk Harbor are the majority of seafood processors.
There are four onshore processors and 13 other processing vessels which
are permanently moored in Dutch Harbor. Permanently moored means that
they are anchored or moved in nearshore with landfill placed around the
vessels so that they have become, in effect, onshore processing plants.
These processofs have their own power generating facilities, docks and
unloading facilities and fishing vessels will tie up or raft alongside
these processors while waiting for season opening, taking on supplies,
or on a general layover. The tank farm operated by Standard 0il Company
provides fuel to the Dutch Harbor/Unalaska seafood processors which
operate their own power generating facilities. Processing vessels take
on fuel at the Standard dock. Underground fuel lines connect the
storage tanks with Pan Alaska, Pacific Pearl, Universal Seafoods,
Whitney-Fidalgo and East Point Seafood Processors.
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South from Iliuliuk Harbor via South Channel is Captains Bay which is
the site of private fish docks at Agnes Beach (in South Channel at the
north end of Captains Bay), Crowley Maritime dock and tank farm, a pot
dock owned by Pan Alaska used for crab pots, and the site of the

Of fshore Systems dock.

A fixed highway bridge with a vertical clearance of 20 feet (U.S.
Department of Commerce, 1981: U.S. Coast Pilot) which connects Amaknak
"Island (Iliuliuk and Dutch Harbors) and the community of Unalaska and
the bridge presents a barrier to any OCS vessel or large fishing vessel
passing between Iliuliuk Harbor and Captains Bay.

The Agnes Beach docks accommodate floating processors and mid-size crab
boats. This privately owned facility is dedicated to fisheries
activities.,

The Huntsville pot dock is operated by Pan-Alaska and used to offload
and store crab pots. Onshore land available for pot storage is about 15
to 20 acres. This area is dedicated for fishery use and any OCS
activity here would probably be limited.

Southwest of the Huntsville dock is the Crowley Maritime dock which is
owned and operated by Crowley. The dock is about two miles from
Unalaska and is used primarily for cargo shipments in and out of
Unalaska. The pier extends 500 feet offshore and has a "T"-shaped face
measuring 350 feet. There are three large sheds onshore with two
storage bays in each shed measuring 60 by 30 feet (totaling about 10,800
square feet of storage area). Storage space can be leased to companies
on an individual basis. The Crowley dock and the American Presidents
Line (APL) dock exhibit the best potentials for offloading and
marshalling OCS materials and supplies. This is because: 1) the docks
are large and heavy, suitable for moving heavy OCS pipe and equipmeht
over them, 2) there is onshore storage space for materials in transit,
3) there is adequate for deep draft vessels. Of these two docks the

best dock in terms of OCS use in the Crowley dock because it is further
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enhanced by being located away from the majority of the fishing industry
/bongestion and because it is located closest to the site under

development by Offshore Systems.

The Of fshore Systems site will eventually have a 400 foot dock and an
onshore storage area of about 40 acres. Because the uplands are rugged,
it will be necessary to quarry and grade areas to obtain fill for the
docking facility. This project is to be phased in over time and both
the dock and uplands area will be dedicated for OCS development as a
support base.

Marine repair facilities (Panama Marine) have been constructed at an old
naval submarine station., The ways is capable of handling vessels up to
150 feet and 300 tons. Onshore there is space for only one vessel at a
time due to a lack of sidings off the marine railway. The repair
facilities offered by Panama Marine include a complete machine shop and
welding., Diesel repair is offered by two to six free-lance diesel
technicians in town or by contracting with firms in Anchorage. It is -
quite common to have both parts and labor flown to Unalaska from
Anchorage or even Seattle when vessels are broken down. At least four
firms of fer the sale and service of electronic equipment. And, once
again, electronic needs may be met by using parts and labor flown in
from Anchorage or Seattle via Anchorage. If a vessel does need major
repairs or maintenance, this is usually done at well-equipped shipyards

in Seward, Anchorage, Kodiak or Seattle.

Presently, all processors generate their own electricity individually,
on-site. Fuel for generation is obtained by each processor from
Standard 0il. The City of Unalaska generates its own municipal power.
The City of Unalaska is preparing construction documents for the
installation of a 35 KV distribution system on Unalaska Island via City
Dock, Unalaska Airport, the APL Dock, and US 310 Bridge. This will be
energized by a generation capacity of 1500 KW. It appears that this
system can be in operation by the end of 1983. The utility plans to
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displace most private generation by residential and small commercial
users and to offer seasonal power and/or peak power to industrial users
who will continue to be self-supplied. Following a period of initial
operation under this scheme, the city will consider adding capacity in
approximately 2500 KW increments as industrial demand warrants. 8y 1990
it is expected that prime power will probably be provided by either a
geothermal plant at the Makushin Field or a heavy fuel low-speed diesel
plant in Unalaskg.

Waste water treatment in the area is handled either by septic systems
for small waste dischargers, or by ocean outfall in the case of seafood
processors. Waste treatment consists of diluting wastes witﬁ water and
arinding particulates to a size specified by the Alaska Department of
Environmental Conservation and the U.S. Environmental Protection Agency.
Each processor is responsible for their own waste discharge facilities.

The major municipal service used by all industries in the Dutch
Harbor/Unalaska area is water. Water distribution lines are in need of
major repairs and continual maintenance. Unalaska's water utility has
recently replaced more than 1,000 feet of 16 inch wood stave water
transmission pipe with 24 inch ductile iron pipe. The wood pipe system
is deteriorating as it was originally installed in the early 1940's.
There are approximately another 40,000 linear feet of wood stave line to
be replaced, together with improved treatment, intake modifications,
elevated storage and other work which represents a required investment
of approximately $30 million over the next three to five years. Due to
the rapidly deteriorating condition of the existing system and the
decline in industrial water consumption with depressed shellfish
catches, the water utility is operating at an annual deficit estimated
at $200,000. The physical and financial conditions of the utility make
it doubtful that it will be possible to undertake the needed
improvements, even with restoration of the Alaska Department of
Envirommental Conservation's 50 percent grant program. Other major
problems with the water system are leakage through the pipe, inadequate
treatment facilities, and the possibility that extended periods of
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freezing weather could lower supply. Presently, processors use both
municipal and surface (salt) water for processing. Many have storage
tanks for emergency situations. They also use potable water to
replenish fishing vessels and to make ice.

6.2 SUMMARY OF PORT FACILITIES

The Corp of Engineers collects data on six other ports in the study area
in temms of inbound and outbound vessel activity. Data for these
selected ports is given in Exhibit 6-14. Dutch Harbor is the busiest
port in terms of vessel activity followed by Kodiak and Bethel.

Port facilities for all ports discussed in Section 6.1 are summarized in
Exhibit 6-15. Besides noting port infrastructure, port use, and
municipal infrastructure associated with the port, two other factors are
noted. These two factors are: 1) Aspects for Port Growth, and 2) Major
Port Constraints. These are the major positive and negative attributes
the port has for port growth and development. They are an
intrepretation of the port's physical setting (such as water depth,
harbor access, how subject the port is to ice, onshore site
suitabilities, tidal fluctuation and range, etc.) and infrastructure
(docks, water supply, availability and source of power and fuel, onshore
storage space, etc.), with an eye towards future development. In other
words, given a port's physical setting and infrastructure what are the
major aspects the port has for growth and what are the major port
constraints for growth. This summarizes the possible future use of the
port by the fishing industry which is expected to develop the Bering
Sea/Aleutian Island fisheries. The Port Growth and Port Constraint
sunmary can also be considered as an indication of whether or not future
port development can be expected, the expense of development, and what
the best use of the port is. It also gives an idea of how to allocate
future use of the port to the fishing industry, and later to the OCS
industry.

6.3 RELATIONSHIP BETWEEN INFRASTRUCTURE AND FISHING VESSEL OPERATIONS

Based on the previous two subsections, various relationships between a

port's infrastructure and fishing vessels which are expected to take
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part in the BS/AI fisheries can be determined. Part of the decision to
use a port as a base of operations for BS/AI fisheries is future
construction projects which may be implemented. Even though the port
might be presently limited as a harbor site, future development could

render the port a probable site for fishing vessel use.

An example of this is Chernofski which has no port at all and which is
presently a harbor of refuge for vessels. However, major port planning
documents have been completed. Therefore, one could expect Chernofski
to support BS/AI fisheries. Dutch Harbor and Akutan are expected to
play major roles in future Bering Sea fisheries development. Kodiak,
Sand Point, and Cold Bay, are expected to play major roles as ports en
route between Seattle and the fishery resource. St. Paul and St. George
both have harbor development plans and could play minor roles in future
fisheries development. Nome is expected to develop a port facility and
would play a role in developing fisheries within the Norton Basin.
Relationships between ports in the study area and vessels expected to

operate in future BS/AI fisheries are given in Exhibit 6-16.

6.4 PRESENT AND PROJECTED SEASONAL FISHING DEMAND BY PORT

Given that nine ports are expected to play a role in developing BS/AI
fisheries, future vessel activity must then be allocated to these ports.
Anticipated future demand for port facilities by fishing vessel is given
in Exhibit 6-17.

These future demand figures are based on the future level of catcher and
processing vessels expected to operate in the Bering Sea that were given
in Chapter 3.

The number of vessels given in Exhibit 6-17 should be considered as the
range of projected vessel demand. Kodiak, Cold Bay, and Sand Point are
considered ports en route to the Bering Sea fisheries and as such,
vessels projected to use these ports are not considered part of the

universe from which vessels are allocated. Vessel figures are taken
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from Table 3-21. Fishing vessels expected to operate in the BS/AI
fisheries are distributed among the ports of Dutch Harbor, St. Paul, St.
George, Akutan, and Chernofski with the majority of vessels allocated to
Dutch Harbor. Nome will also support fishing vessels and floating
processors (floaters) operating in the Norton Sound lease area but not
until 1987 when the Nome port development is expected to be completed.
In 1992, Nome is expected to be the port for all vessels operating in

Norton Sound: four to ten catcher vessels and one floater.

The St. Paul harbor development is expected to be completed by 1992 and
should accommodate five to ten fishing vessels and one floater. This
increases to ten to 15 catchers in 1997, 15 to 20 in 2002, and 30
catchers in 2007. Only one floater is projected to be in St. Paul at
any one time. These projections are based on the size of the harbor
described by Dames and Moore, et al., (1982). Because the number of
catchers in St. Paul is greater than the amount of dock space expected
to be constructed there, catcher vessels can be expected to raft

alongside other vessels and to use the dock on a transitory basis.

The harbor at St. George is not projected to be completed until sometime
in the late 1990's. Fishing vessel use should start out low in 1997
when from five to ten catchers and one floating processor use the port.

The number of catchers increases to 20 by 2007.

Because of the close proximity of St. Paul and St. George Island to the
large fishery resources in the St. George Basin (and likewise, because
of their proximity to OCS resources) a great deal of pressure may be
exerted on any future ports there by fishing and OCS vessels. Physical
constraints to harbor size will place a firm cap on major harbor

developments and concomitant vessel use.

-341-



Akutan and Chernofski are projected to receive increasingly more
vessels. This is due to their close proximity to Dutch Harbor. They
should receive "spill-over" fishing activity from that port. Also,
Chernofski could be developed into a major fisheries port as described
earlier,

Exhibit 6-18 shows present and projected seasonal fishing demand by
port. The exhibit is divided into three major seasons and each port
will be affected differently because of these seasons. For example,
Nome would not be expected to have any fishing activity from September
through May because of sea ice. Nome would, however, be used by herring
and salmon boats in the summer and by other vessels expected to operate
in Norton Sound as projected in Chapter 3.

Dutch Harbor presently receives more activity in the September through
May seasons because of the crab fisheries. Use of Dutch Harbor can be
expected to be constant with the development of offshore fisheries. St.
Paul, St. George, Akutan, and Chernofski can all expect a fairly
constant seasonal demand when fisheries begin to develop in the Bering

Sea.

The use of Sand Point, Cold Bay, and any other ports en route to the

Bering Sea can be expected to fluctuate based on several factors which

include:

o] How attractive these ports make themselves to vessels
through the of fering of docks, entertainment for crews of
fishing vessels, and marine repair facilities.

o Future development of -fish processing facilities in these
ports which could attract vessels to fish in nearby areas
and sell their catch to these processors.

) The weather which could force fishing vessels into the

ports for refuge.
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6.5 PROJECTED OCS DOCK SPACE REQUIREMENTS

Supply vessels range in size from 200 to 300 feet. In order to project
dock demands for supply vessels, 250 feet is used per supply vessel,
Based on the final adjusted estimate for supply vessels projected to
operate in the Bering Sea given in Section 4.0, Exhibit 4-3, the total
dock space demand estimated for vessels operating in the Bering Sea, by
year, is given in Exhibit 6-19. This exhibit shows the demand for dock
space in the winter (December through May) and summer (June through
November). OCS activities should be greater in the summer than in the
winter because of more favorable ice and weather conditions. The number
of supply vessels initially estimated is derived by a straight forward
multiplication of the number of supply vessels in Exhibit 4-3 by 250
feet of dock space. The final adjusted dock space demand is derived by
multiplying the total initial demand in Exhibit 6-19 by two-thirds to
reflect the fact that all supply bdats will not be in port at once;
some of the boats will be at the offshore platforms at the lease site,
some will be tending exploration rigs or pipelaying barges, and some
will be travelling between port and the work site. Also, it is quite
common for vessels to raft alongside one another and the two-thirds

factor takes this into account.

Dock space demand begins in 1986 at 2,000 feet and increases to a max-
imum of 6,800 feet in 1995. This demand begins to decline in 1998 until
2001 when total winter and summer demand is 1,300 feet. Summer dock de-
mand is about 46 to 48 percent higher than winter dock demand from 1991
until 1997. From 1997 on, winter and summer dock demand figures con-

verge to be similarly equal to 1,300 feet.

Exhibit 6-20 takes the total amount of dock space demand projected in
Exhibit 6-19 and allocates the demand by port. In Exhibit 6-20, Dutch
Harbor is shown as the primary support base for OCS exploration and de-
velopment in the Bering Sea. Other ports which are projected to be used
by the offshore industry for OCS operations in the Bering Sea are St.
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Paul, St. George, Akutan, Chernofsky, and Nome. Sand Point and Cold Bay
are projected to.be used by OCS vessels en raute to the Bering Sea, not
as support bases. This is why they have been included in Exhibit 6-20.
"Other" ports which may be used by support vessels include False Pass,
Port Moller, King Cove, Port Heiden, or Golovin Bay. These ports may be
used as a support base or as ports of refuge during storms. Note that
during the peak development years, 1995 through 1998, the winter demand
in these other ports outweighs summer dock demand by 170 feet.

During exploration in the Norton Basin all of the OCS supply vessel
activity is projected to be out of Nome (this assumes a completed harbor
facility there as described in Section 6.1.4). Demand in Nome for dock
space begins in 1986 at 660 feet increases to 1660 feet in 1988 and de-
clines to 660 feet in 1990. No demand is anticipated after 1990 as de-
velopment of resources is not expected in the Norton Basin. 0CS supply
vessel demand is expected in St. Paul beginning in the summer of 1992,
when 160 feet of dock space will be used. This increases to 250 feet in
1993, 330 feet from 1994 through 2000 and declines to 160 feet in 2001.
No more than 160 feet is needed in any year during the winter. It
should be noted that while the size of OCS supply vessels anticipated in
the Bering Sea ranges between 200 and 300 feet, the figures given for
St. Paul and the other Bering Sea ports for vessel dock demand are often
less than 250 feet. This is because the dock demand figures represent
relative demand when looking at all ports in the region. The figure 160
feet should be taken as the space necessary, at minimum, to dock a sup-
ply vessel ranging between 200 and 300 feet. Refering back to Exhibit
6-19, this is an average size supply boat measuring 250 feet times two-
thirds which equals about 160 feet.) At no time prior to the decline in
0CS activity in 2000 does St. Paul receive more than five percent of

total Bering Sea dock demand.
St. George is projected to receive about 160 feet of supply vessel de-

mand beginning in the summer of 1993. This demand would be realized
only if the port development discussed previously were completed.
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Akutan should. also receive an occasional supply vessel. However, be-
cause any future docking facility in Akutan is expected to be dediégted
exclusively to the fishing industry, the demand for space should be con-

sidered anchoring space rather than actual docking space.

Chernofski may be developed for the fishing industry, the offshore oil
and gas industry, or both, It is assumed that there will be some sort
of harbor development at Chernofski and that 0CS supply vessels will use
the port beginning in 1986 with dock demand peaking at 330 feet in 1994,

6.6 PROJECTED ONSHORE. OCS SPACE NEEDS

The offshore o0il and gas industry needs land onshore for storage of
equipment used to develop OCS resources. Ideally, the land should be
located adjacent to dock sites to aid in the marshalling of equipment
onto supply vessels for transport to the offshore work sites. The land
onshore is needed primarily to store pipe, drilling mud, welding
materials, tools, supplies; machinery, equipment, field offices and
warehouses. This analysis and projection of onshore OCS space needs
takes into account only the needs associated with support bases, not
processing facilities, pipeline landfalls, tanker terminals and other
land needs associated with OCS development. Information used here to
derive onshore space requirements comes from the New England River
Rasins Commission (1976) and Centaur Associates, Inc., et. al., (1983).
For planning purposes, the following criterion will be used for project-

ing onshore space needs:

0CS Structure Onshore Space Reguirements
0 Each exploratory rig : four acres

o Fach pipelaying barge six acres

o Each development platform | six acres

0 Each production platform three acres
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No economy of scale will be used in this analysis and therefore, figures

presented for onshore storage needs should be considered a maximum.

Onshore space projected to be needed by Bering Sea OCS development is
given in Exhibit 6-21. Information for the number of rigs, harges and
platforms comes from Section 4.0, Exhibit 4-2, Note that a one year lag
is shown for the placement of production platforms in Exhibit 4-2 (1991)
and production platforms in Exhibit 6-21 (1992). This is to allow pipe-
line barges to complete pipelines so that the development platforms can
start producing. Figures given for exploration rigs, development
platforms, and production platforms are cumulative totals. Also, be-
cause the same platforms that are developing are also producing, they
would not require additional acreage. Therefore, to prevent onshore
space double count, from 1993 through 2000, the development platforms
should not require additional acreage far space and therefore not until
2001 when the platforms only produce will acreage be dedicated to
producing platforms.

The demand for onshore space is projected to begin in 1986 when 24 acres
are needed for exploration activity. This increases to 58 acres in 1992
when exploration activity, pipelaying activity, development and produc-
tion activities take place. The peak years are 1995 through 2000 when
90 acres of land are needed to support OCS development and production.
In 2001, demand for land is reduced to 45 acres while only production
takes place. This fiqure of 45 acres is maintained throughout the

projection herizon to 2015.

Exhibit 6-22 allocates the total acres of land required to support O0CS
activities in .the Bering Sea by port. Only the ports of Dutch Harbor,
Nome, Chernofski, and "Other" are expected to be developed by onshore

companies for onshore storage. All ports along the Bering Sea
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Exhibit 6-22

Projected OCS Onshore Acreage Needed
for Bering Sea Development Allocated by Port

Year Dutch Harbor Chernofsky Nome Other Total
1984 - - - - -
1985 - - - - -
1986 16 - 8 - 24
1987 32 - 16 - 48
1988 32 - 20 - 52
1989 36 1 16 - 52
1990 18 2 8 - 28
1991 23 3 - - 26
1992 51 4 - 3 58
1993 70 4 - 4 78
1994 70 8 6 84
1995 72 9 - 9 90
1996 70 10 - 10 90
1997 68 10 - 12 90
1998 68 10 - 12 90
1999 68 10 - 12 90
2000 68 10 - 12 90
2001 23 10 - 12 45
2002 23 10 - 12 45
2003 23 10 - 12 45
2004 23 10 - 12 45
2005 23 10 - 12 45
2006 23 10 - 12 45
2007 23 10 - 12 45
2008 23 10 - 12 45
2009 23 10 - 12 45
2010 23 10 - 12 45
2011 23 10 - 12 45
2012 - 23 10 - 12 45
2013 23 10 - 12 45
2014 23 10 - 12 45
2015 23 10 - 12 45

Source: Based on acreage totals from Exhibit 6-21. All figures are in
acres.
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perimeter including those just named face an acute lack of developable
land due to: 1) poor port access to land through a harbor because the
harbor is shallow or exposed to heavy seas (unprotected); 2) the onshore
topography is steep, or uneven, such that construction of a support base
wo;ld be difficult and very expensive. "Other" ports is meant to convey
a sense of unknown regarding future OCS basing decisions. "Other" ports
could be developed from an existing port somewhere in the region such as
Port Moller, Port Heiden, King Cove, Cold Bay, Sand Point, or False
Pass. However, the majority of OCS onshore activity should be based at
Dutch Harbor, Nome and Chernofski because of their proximities to the
Bering Sea and because they display the best potential to be developed

as staging areas.

In Exhibit 6-22, between 50 and 90 percent of the onshore land needs are
allocated to Dutch Harbor, Nome is allocated from eight to 20 acres in
1986 through 1990. This land would be used for the exploration in the
Norton Sound only. Chernofsky is projected to develop up to ten acres
of storage land Beginning in 1989, "Other" ports should develop up to

12 acres of storage space onshore beginning in 1992.

6.7 DOCKING AND ONSHORE STORAGE AREAS IN THE BERING SEA

The docking and storage areas in the Bering Sea are presently very
limited. The majority of dock space is in Dutch Harhor as shown in
Exhibit 6-23. Most of the dock space there is dedicated to the fishing
industry. Other docks in Dutch Harbor are for general cargo loading and
unloading and for fuel storage and dispensing. Roughly 7,700 to 8,700
feet of dock space is available in Dutch Harbor/Unalaska at seafood
processing facilities, public docks, and private seafood docks. The two
docks in Dutch Harbor which currently have the capacity to service 0CS
vessels are the Exxon dock in Dutch Harbor and the Of fshore Systems dock
in Captains Bay. These two dock facilities have a docking capacity of

approximately 1,550 feet.
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Exhibit 6-23 (Cont.)

Bering Sea Dock Facilities

Total Existing Dock Space Total Existing Dock Space
available for the available for the

Port 0CS Industry Fishing Industry
Dutch Harbor Up to 1,150 feet. from 7,700 to 8,700 feet.
St. Paul None. None.
St. George None. None.
Akutan None, 400 Feet,
Chernofsky None. None.
Nome None. None.
Total 1,150 Feet. 7,700 to 9,100 Feet.

Sources: Centaur Associates, et. al. (1983); Section 6.0 port
descriptions.
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Akutan has a small amount of dock space but this is solely for the
existing floating processors. Chernofski, St. Paul and St. George do
not have dock facilities which could be used by any large vessels. This
js also true of Nome which presently lacks harbor facilities capable of

docking large of fshore vessels with drafts greater than ten feet.

In terms of onshore storage areas in the Bering Sea, existing areas are
also limited. There are, however, areas which could be developed into
storage areas in all ports. The major limiting factors for land
development at this time seem to be: ownership conflicts, expensive de-
velopment, rugged topography, and inaccessable areas. St. Paul and St.
George, in their harbor development plans are not projected to have on-
shore storage space of any size to accomodate either onshore fisheries
development, or onshore OCS storage area. Akutan is now, and will
continue to, play host for many floating processors and transient
fishing vessels. Onshore developments, such as expanding docks and
processing facilities for the fishing industry are contemplated but the
0CS industry is not projected to build major storage areas there.

Chernofski has areas of land which could be developed by the OCsS indus-
try (Dames and Moore, et. al., 1981). Based upon preliminary port de-
velopment plans for Chernofski, it appears that about 2500 feet of dock
space could be constructed at an area in Chernofski harbor known as
Mailboat Cove with about ten acres of storage space. Nome's harbor
development, as discussed previously, will have an onshore storage
capaciity of ten acres with provisions for future port expansion of a
further 50 acres as needed. Presently, dockside warehouse and open-air
storage is available in Nome in privately and publicly-owned facilities
but there are limited storage areas nearby the dock and harbor area.
However, there are large open areas of about 20 acres located away from
the harbor and City of Nome, towards the municipal airport which could
be pressed into service by the 0CS companies for Norton Sound
exploration. Therefore, it is assumed that Nome has an adequate supply
of land to meet any OCS need for onshore storage for Norton Sound

exploration.
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Dutch Harbor has several areas which could be used for onshore 0CS
storage. At the Exxon dock facility, the waterfront land is capable of
being used as an onshore storage site. Presently there are four acres
which could be used immediately and four more acres which could be added
by filling in a small pond on the property. The Offshore Systems dock
in faptains Bay will have about ten acres of land in the near term and
up to 40 acres of potential storage space in the long term (Centaur
Associates, et. al., 1983). Also, there is an area near Unalaska Lake,
west of the Community of Unalaska, which could be used for storage.

This area is moderately hilly and in a flood plain but if needed it has

the capacity to supply up to 150 acres of storage area.

In Exhibit 6-24 a summary of current and projected storage space and
dock space facilities is given to arrive at anticipated levels of
surplus or deficit storage and dock space. The fact that there are
surplus amounts of land available for OCS storage relies heavily upon
the assumptions that the Exxon Dock facility in Dutch Harbor, the

0f fshore Systems dock in Captains Bay near Dutch Harbor, the proposed
dock at Nome, and the development in Chernofski all take place. Given
the level of anticipated OCS development, the pressure to develop OCS
bases exists. However, sites to develop OCS bases are fairly limited.

Unlike storage space, dock space available for OCS supply vessels is
less than the anticipated demand. Future supply is not only based upon
future port developments as mentioned above, but upon some dock space
being used by OCS vessels in St. Paul and St. George in the Pribilof
Islands. Since it is projected that there will be greater demand for
dock space than supply, dock development will have to occur either in
greater amounts or at "other" ports. It cannot be foreseen at this time
where dock developments could occur. Additional port development in
Dutch Harbor can be speculated but these developments should occur for
the 0CS industry to prevent interactions with fishing vessel dock
facilities.
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6.8 Dutch Harbor/Unalaska Infrastructure Impacts

This section addresses infrastructure impacts in Dutch Harbor/Unalaska
which could result if 0CS development occurs there. The focus of
determining impacts is on determining which facilities and components of
the community's infrastructure would be impacted by OCS onshore

development and relating these impacts to the fishing industry.

6.8.1 Municipal Water

All users of fresh water in Dutch Harbor/Unalaska are dependant upon the
City of Unalaska's municipal water system to meet their needs. The
fresh water used in Unalaska's existing system is primarily supplied by
surface water from Unalaska Creek and Pyramid Creek. This supply can
drop during extended cold periods even though these sources are
augmented with several water wells located in the Unalaska Creek

_ drainage. The water distribution system is comprised of wood stave pipe
which has decayed to the point where an estimated one-third of the water
supply is lost through leakage. Also lacking in the water system are
adequate water storage tanks and treatment facilities (Beyer
Engineering, 1981).

Because of a lack of metering and the malfunctioning of existing in-line
meters, accurate information on water consumption is not aQailable.
However, water consumptioﬁ at seafood processing facilities is not all
freshwater, in fact, most of the water used to process fishery products
is saltwater. Water consumption is highest for processing shrimp, next
highest for crab, then fish and finally salt cod. As an indication of
water use in the seafood processing industry, the City of Unalaska's
Water Plan cited Kodiak processors as having a 500,000 gallon per day
(gpd) consumption rate for fish and crab processing facilities and a

1,000,000 gpd consumption rate for shrimp processing facilities.
It is assumed that this is fresh water. Even specific consumption rates

for products such as crab processing will vary depending on whether the

end product is meat only or sections. Also, water consumption will vary

-365-



depending on the level of technology in a plant, the price of the water,
if there are freshwater recovery systems in processing plants, and the
available water supply.

In Dutch Harbor/Unalaska, an approximation of water consumption is shown
in Exhibit 6-25. The exhibit gives water demands for the processors in
Dutch Harbor in terms of their permitted discharge. The figures given
should be considered an upper bound for the amount of water discharged.
Note that the majority of seafood produced is crab and that freshwater
to saltwater consumption ratios range from 5 to 1, to 78 to 1, For
those processors showing both freshwater and saltwater discharge, the
total ratio is 21 to 1 for saltwater to freshwater use. These data are
several years old and may be different today. Also, in temms of the
fishing industry's use of freshwater, Exhibit 6-25 does not show fresh-
water which is used onboard catcher and processing vessels for personal

use or in the form of ice.

Information on the present consumption of water in Unalaska/butch Harbor
and anticipated water needs was taken from the City of Unalaska's Water
Plan, completed in 1981. It is estimated that with a system leakage of
one-third, the water system has a peak flow of 18,000 gallons per minute

(gpm) and a peak consumption of 12,000 gpm.

With the size of the Unalaska's population expected to increase
dramatically over the next 20 years as the OCS and fishing industries
grow in Dutch Harbor/Unalaska, the demand on the city's water is also
expected to grow considerably. Based on the water plan's economic and
population growth figures, future average demand for non-industrial
water consumers is projected at 1,000 gpm and peak demand estimated at
1,400 gpm. For industrial water users, future peak water demands are
estimated to be 28,500 gpm and future average water demands are
estimated at 20,000 gpm. Current and future water estimates are given
in Exhibit 6-26. These estimates assume that all exiéting wood stave
pipe will be replaced and that leakage will be reduced to almost zero.
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Exhibit 6-25

Fishery Processors' Water Discharge in Dutch Harbor/Unalaska

Processor

Fresh Water

gpd

Dutch Harbor

Seafoods
gn-Shore Unit 27,000
Floating

Processor 65
Universal
Barge Vita 200,000
Barge Uni-Sea 50,000
Pacific Pearl 2,000,000
Whitney

Fidalgo 48,000
Sea Alaska
Floating

Processor 205,0001
Sea Producer
Floating

Processor 132,0001
fast Point

Seafoods 20,000

Pan-Alaska 27,600
Totals 2,659,715
1

water/surface water.

Surface Water

Type of
Seafood Processed

(gpd)
1,300,000 crab
700,000 crab
1,000,000 crab
- crab, salmon
- crab
1,400,000 crab, shrimp,
salmon
- crab
- crab
1,005,000 crab
2,150,000 crab, herring
bottomfish,
salmon, shell-
fish
7,555,000

Data is for total discharge only and was not broken down by fresh

Source: EPA discharge permits office, Seattle, Washington Personal

Communication, 1979 data.
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Exhibit 6-26

Current and Projected Water Flow and
Consumption in Dutch Harbor/Unalaskal

Pask Aver
gp. wgpd gpm mgpd

Present Flow . 18,000 25,9 " 12,000 17.3
Present Leskage? 6,000 8.6 4,000 5.8
Present Consumption 12,000 17.3 8,000 11.5

Present Non=Industrial

Consumpt ion® 350 0.50 230 0.33

Present Industrisl

Consumpt iond 11,700 16.8 17,800 11,17

Projected Non- ~
Industrial Demend’® 1,400 2.0 1,000 1.5

Prajected Industrial :
Demand5 28,500 41.0 20,000 28.%

Projected Total
Demand 29,900 43.0 21,000 30.0

Nater meters were installed for esch user of City water but they
have besn rendered inopersble, therefore, these data are estimates.
In some cases, only gsllions per minute (gpm) or million gallons per
day (mgpd) were given. In thess cases, that figure not given was
computed, Some columns may not edd dus to rounding.

Leakage estimsted at 33 percent of total flow.

Current pesk non-industrial consumption is estimeted during

periods of maximum employment by the seafood processing industry.
Averege non-industrial consumption was calculated by multiplying peak
consusption rates by two-thirds.

Present industrial consumption was calculated by subtracting
non=industrial consumption from present consumption.

This estimate assumes existing wetsr pipe is replaced and &
minimal lesiksge lcss. Total population was expected to be upwards to
20,000 persons in Unalasis by 2010,

This estimate assumes s tripling of activity in the seafood
proceseing industry within the next 30 ysars. This figurs also takes
into sccount: conservation, metered readings, repaired pipe, and
minimal lesksge lowa.

Source: Beyer Engineering, Water Systsm Master Plan, City of Unalaska,

. 1981, pp 24-27.
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Also, estimated future demand projection figures should be considered a
minimum goal given reasonable, assumed population and industrial growth

projections.

From the two exhibits, it can be seen that there is enough water to meet
existing demand. In conversations with Dutch Harbor's seafood
processors, water supply has not been a problem in the past two years.
However, some problem with adequate supplies of freshwater during
extended winter cold spells (two weeks or more of below freezing

temperatures) occured before this time.

In terms of future industry water use in Dutch Harbor, only two
industries were considered in projected growth scenariocs: the seafoad
industry and the oil and gas industry. Of these two industries, by far
the greater user of water is the seafood industry. As was stated
earlier, water use by different components of the fishing industry will
vary. Shore-based processors will use more freshwater than floating
processors by the very fact that the shore-based processors have greater
access to freshwater. Floating processors will generate their own
freshwater and use seawater for processing, generally only using

" freshwater to rinse the final product (fillets, for example) before

freezing.

Based on conversations with engineers at Dutch Harbor processors,
commercial fishermen, marine architects and other sources (Dames and
Moore, and Norgard USA., 1982), an indication of freshwater use by the
fishing industry can be determined. Some vessels fishing for salt cod
and other fish and shellfish will use ice for their catch in amounts of
about one pound of ice for each pound of fish. These vessels are
typically not larger than 100 feet and usually fish no more than 40
weeks of the year. Other freshwater needs are for the crew's cooking
and cleaning and this water demand is about 700 to 800 gallons per trip.

Large crab vessels will use 2,000 to 3,000 gallons of freshwater per

trip only for the crew's use. Some of these vessels have desalination

plants which generate freshwater and may not take on water during their
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stay in port. In the future, larger catcher processor vessels up to 200
feet will have freshwater storage capacity of about 8,000 gallons --

all of which is generated onboard. Vessel captains may elect not to use
a port's water particularly if it is of questionable quality. Many
remote Alaskan ports have had problems with water quality such as high
sodium levels, inadequate clorination and poor taste. Newer catcher-
processors and processing vessels will process all seafood products with
chlorinated seawater. The chlorine is also generated on-board by

chemically breaking down seawater.

Onshore processing plants can be expected to use about 90,000 gallons of
freshwater per day on average. This consumption will also depend on the
quality and quantity of freshwater available, the cost of water, the
product being processed and whether or not seawater can replace the use
of freshwater. Estimated water demands by vessel are summarized in
Exhibit 6-27.

While the demands by the fishing industry for water are great and are
expected to increase, if the city's system is improved, there should be
few problems meeting demand. Future fish processing activity in the
Bering Sea is expected to be done exclusively by floating processors and
processor/catchers, therefore, the incremental increase in fishing
vessels exploiting BS/Al fisheries should not impact freshwater demand
in Unalaska to any significant extent. Vessels generate freshwater

on-board using desalination equipment.

The offshore oil and gas industry also has needs for freshwater. These
needs include cooking, cleaning, employees's personal use, and for use
in mixing drilling mud and cement. While the need for freshwater for
these uses is just as important as. the fishing industry's for the same
reasons, some distinction can be made in terms of freshwater and potable
water demands by the OCS industries. Potable water is not necessarily
needed for drilling mud and cement and therefore other sources of water
could be tapped to obtain freshwater aside from Unalaska's municipal
water system, Each supply boat will need to transport about 30,000 to

50,000 gallons of fresh water per week offshore to drilling sites
(figure based on conversations with industry sources). This translates
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to about 4,000 to 7,000 gallons per day. Drilling rigs, pipe-laying
barges, development platforms and expfaratory rigs are all expected to

have their own desalination plants for generating fresh water.

Ideally, OCS companies would like water distribution lines to run to
their property and docks for convenience reasons. However, running
lines to planned OCS bases in Captains Bay near Dutch Harbor would
require an updating of the water plan, installing pipe, and tying into
existing distribution lines on the Crowley property. The cost of doing
all this to get such a small amount of water does not seem to justify
the benefits. Rather, in the short term, to foreqo costly outlays for
obtaining fresh water to Captains Bay, the best alternative seems to
have all the fresh water transferred by tank truck operated by the OCS
companies. This could be easily accomodated by the city., Future
onshore OCS development scenarios should include servicing the of fshore
industry directly with city water lines, and in the event a large QCS
service base is constructed in'Captains Bay or elsewhere, alternative
sources of water should be considered for that development. These
alternative developments would include water wells, ground water and
surface runoff collection, or the development of the Shaishnikof River
which outlets at the head of Captains Bay.

In conclusion, use of the city's water by OCS companies is expected to
be minimal, therefore impacts on the fishing industry from this use
should be very minimal. An extreme amount of improvement on the city's

existing system needs to be undertaken.

6.8.2 Sewer and Wastewater Treatment

Sewage is handled in a variety of ways in Dutch Harbor/Unalaska.
According to the State of Alaska's Department of Environmental
Conservation, all seafood processor wastes are discharged by pipe on the
northwest side of Amaknak Island. The city's wastes are discharged
directly into Iliuliuk Bay. New construction developments in the area
are either discharging directly into the adjacent ocean waters or into

septic tanks. Construction of OCS support bases would not impact the
fishing industry unless wastes were discharged directly into Iliuliuk
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Harbor where the processors obtain their seawater for processing. Some
processors screen and treat their wastes with chlorine but for the most

part wastes are piped directly offshore.

Of fshore suppdrt bases in Captains Bay are far enough removed from
fishing activity in Iliuliuk Harbor (about four miles), such that any
discharge into the Bay would not interact with the fishing industry.
The operator of the Offshore Systems dock has indicated that a septic
tank and leach field will be built to handle the wastes generated on
shore by the OCS work force. Bilge wastes from offshore supply vessels
will have to be appropriately discharged in accordance with EPA, U.S.

Coast Guard and State DEC regulations.

Unless wastes are discharged into the seafood processors saltwater
intake systems, wastes generated by the OCS industry in Unalaska should
not impact the fishing industry.

In the community of Unalaska, homes discharge water effluent in a
variety of ways. Some homes have cesspools, some homes are using wood
stave pipe which was installed in the 1940's and some homes and housing
projects are using septic tanks and leech fields. Presently all leech
fields and waste discharges are subject to State DEC laws and

regulations.
Continued monitoring of all intake waters should occur and OCS wastes
appropriately treated before allowing them into receiving waters to

prevent pollution.

6.8.3 Electricity Generation

At present, electricity is generated by the City of Unalaska for its
municipal and residential customers, not for industrial users of
electricity. All power used by the seafood procesors is generated on an
individual basis by each processor at their own processing facility.

0CS companies will likewise generate their own power with their own

generators.
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The City of Unalaska is planning on constructing a 35KV distribution
system to connect the boat harbor on the Dutch Harbor Sgit. Also, the
city's utility plans to eventually displace all power generation by
residential and small commercial power users and to offer seasonal
and/or occasional power to industrial users, such as seafood processors.
However, industrial power users will continue to be self-supplied. Over
time, alternative power generation may be supplied by local hydro
development, a heavy fuel low-speed diesel plant, or a geothermal plant
at Makushin Field on Unalaska.

Ostensibly, "industrial users," as mentioned above would also include
0CS support bases. OCS companies planning on operating out of Dutch
Harbor/Unalaska will generate their own power on-site until power is

distributed to their docks via a reliable central system.

Because each large power user generates their own power, the existence
of OCS operations in port would not affect the fishing industry's
electricity geheration. Additional power demand by OCS companies from a
central power source would reduce power available for other users
thereby increasing their need to generate power during peak loads and
thereby increasing costs to the fishing industry. To mitigate this, 0OCS
companies should use their standby power generators to decrease their

demand on the central power system.
6.8.4 Fuel

All fuel is sold and distributed by the Chevron 0il Company's (Standard)
retail outlet in Dutch Harbor. The major demands on the Chevron
facility in the Dutch Harbor/Unalaska area are for fuel to power the
city's diesel generators, the processor's generators, fishing vessels,
and other ocean-qoing vessels. This fuel facility is wholly owned by

Chevron and is not a municipal facility.
Fuel is stored on-shore in tanks with a combined storage capacity of 13

to 16 million gallons. The storage tanks are replenished by tankers
from refineries in California. The frequency of tanker deliveries into
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Dutch Harbor depends upon the season and local demand with about seven
tankers in the summer and two to three in the winter (from October to
May). Hours for the facility are 8 a.m. to 5 p.m. or until all
customers waiting to be refueled are finished. Major users in the
sunmer besides fishing vessels are tugs and barges which use the fuel

outlet on their way northward to Nome and the North Slope.

According to Chevron management in Kenai and at the Dutch Harbor
facility, there is a steady, heavy demand upon the fuel. This is to be
expected as not only is all electric power generated by decentralized
diesel generators with each processor and the municipality operating
separate generators, but the Standard dock is the major fueling station
in the Aleutian area. Some decrease in fuel usage would be expected if
a central power distribution system were installed. Long term power
generation plans include either a geothermal plant at the Makushin Field
near Unalaska or by a heavy fuel low-speed diesel plant in Unalaska as

discussed in the previous sub-section.

In any event, seafood processors will operate their own generators and
the City will probably only be able to augment these sources. The
processors feel it is important to have their own sources of back-up
power generation during emergencies even if there were a central power
source. Because of this, long-term dependance of all electricity users
on fuel and energy supplied by Chevron's fuel facility. is expected to

continue.

Nffshore development will impact this fuel outlet in several ways.
Additional vessels requiring fuel will probably lengthen the time needed
to refuel. However, this demand will not preclude fishing vessels or '
other vessels from obtaining fuel as the fuel docks stay open while
demand warrants. Additional vessels waiting for fuel could create some
congestion near the fuel dock but Dutch Harbor is large enough such that

actual vessel interaction should be minimal.

It is customary for any large user of fuel to let the Chevron management

know in advance that they will be needing a large amount of fuel so that
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Chevron can plan ahead, order additional fuel barges, and meet the
incremental demand. There has never been an instance in the past at
this facility of a shortage of fuel or a break in the delivery schedule,
even during the 1973-74 o0il shortage. This is because fishing is
classified as an agriculture activity and received priority over other
users for fuel supplies, and because the major users of fuel in Dutch
Harbor/Unalaska are the fishing industry, all fuel needs were met.

The operators of the Of fshore Systems dock in Captains Bay are
installing a 10,000 gallon fuel storage tank which will be used as a
fuel tank for their diesel generation plant to generate power at the
dock., Fueling this facility and the initial number of supply vessels
has been arranged between the operator and the Chevron dealer, and, as
is standard operating procedure, when and if very large amounts of fuel
are needed, this would also be pre-arranged with Chevron. A breakdown
of Chevron's total throughput in 1981 and the first 11 months of 1982 is
provided in Exhibit 6-28.

This exhibit shows that the majority of fuel moving through Dutch Harbor
is used in other communities in Northwest Alaska (59 percent in 1981).
Dutch Harbor is used as a storage depot for these other coastal
communities. Of the total throughput amount, 33,873,472 gallons of fuel
(41 percent) were delivered locally. Of total local distribution the
largest amount of fuel went to marine vessels (82 percent). The second
largest demand (15 percent) went for diesel fuel sales for trucks,
heating o0il and the area's electrical generating plants. Larger
prop-jet aircraft fuel demands acrnunted for two percent of the demand
on local fuel usage and smaller aircraft used less than one-half of one
percent of total local fuel use. Gasoline sales accounted for one

percent of all local demand.
Exhibit 6-29 shows the total throughout by major tonnage group in Dutch

Harbor for 1972 through 1978. Petroleum products, as a percent of total
tonnage, accounts for the majority of tonnage coming into Dutch Harbor.
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Supply vessels using Dutch Harbor will increase demand for diesel fuel
and offshore-related dock facilities will also increase demand on diesel

fuel because of the need to operate electric generators.

A breakdown of fuel use 6y vessel type is given in £xhibit 6-30. These
figures are estimated based on conversations with industry personnel and
various articles in the National Fisherman Magazine. Because of the
large amounts of fuel taken on by vessels and because of a higher price
charged for diesel in Dutch Harbor than in Seattle, some of the larger
processing vessels and catcher-processing vessels can be expected to
return to Seattle for fuel. This is not only due to the price of fuel
but other economic reasons. Fishing trips by larger fishing vessels
will last 40 to 9N days and after this time of catching and processing
fish it would be necessary for crew R&R, refueling, equipment main-
tenance and repair, and to unload the finished fish product. To do all
of this in Unalaska would involve major costs including higher fuel
costs, flying the crew south, and paying extra freight costs for the
finished fish products. Therefore,-veésels may elect to go to Seattle
directly and take care of all of these things which would reduce the
impact on Dutch Harbor's fuel facility.

While impacts on the supply of fuel for users of the Chevron fuel
facility can be expected to be minimal, some impact at the docking
facility between offshore oil vessels and fishing vessels will probably
occur. To mitigate congestion at the fuel facility between the fishing
and offshore industries, dedicated docking facilities built by offshore
exploration and development companies should be encouraged to have their
own fuel tanks to fill their vessels. Dedicated fuel facilities at a
dedicated dock (such as the Offshore Systems and Exxon dock) should be
encouraged in the planning process for these facilities. Individual
dock owners which have fuel tanks for their vessels and power plants
should continue to cooperate with the Chevron fuel dealer to place

orders and prevent supply bottlenecks.

6.8.5 Police, Fire, and Health Services

Over the years, Unalaska has had to adjust to the fact that economic
activity and its affect on the local population would rise and fall with
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Exhibit 6-30

Fuel Use by Vessel'Type

Vessel Type Fuel Use Fuel Storage Onboard
0CS Supply 1,800 - 2,000 40,000 - 60,000
Boat gpd gallons
Floating 1,800 - 2,200 170,000 - 200,000
Processor gpd gallons

Crab Vessels 800 - 2,000 40,000 - 60,000
and Groundfish gpd gallons
Vessels

Catcher/ 1,200 - 2,100 130,000 - 150,000
Processing Vessels gpd gallons
(Groundfish) '

Source: Fishing and offshore personnel, marine architects, National
Figsherman Magazine, January, 1983.
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the yearly fishing seasons. Therefore, the community has had to strike
a balance between the high and low population levels in terms of the
City's police, fire and health services. And, rather than training City
personnel to be fire fighters, or policemen, or emergency health
technicians, City personal are trained in public safety and fire
fighting and receive Emergency Medical Technician (EMT) training. This

gives the Director of Public Safety a "pool" of personel to draw from.

The City's fire department, which is manned by police as needed, has one
full time Commander. Also, both Amaknak Island (the Dutch Harbor side)
and Unalaska Island (the Unalaska side) have their own volunteer fire
fighters and fire fighting equipment. The police department has 17 to
18 full time personnel which do dispatch and clerical duties, serve as
watch commanders, public safety officers, and correction officers. Each
part of the community has an of ficer on patrol with police operating 24

hours a day, year-round.

Health services consist of a clinic and an osteopath. Typically, any
case which cannot be dealt with locally is flown tn Anchorage on a
scheduled airline flight. Extreme emergencies can be handled by air

charter out of Unalaska.

0CS activities will increase the local population and put an additional
strain on fire, police and health services. This increase in local
population would not be cyclical, as is the fishing industry, but steady
and an increase the City could plan on in terms of their service needs.
To mitigate the impact on these services, the OCS employees should be
familiarized with volunteer fire fighting practices and fire safety
precautions should be a part of any Dutch Harbor OCS onshore facility
such as seawater pumps for firefighting. OCS companies should also
provide for their own site security by providing fences, lights and
their own security quards to relieve patrol burdens on local police.
Increasing the number of local workers in the hazardous offshore
industry will also tax the local health services. In this case, the
possible improvement of the airstrip by offshore companies and the

addition of helicopters and airplanes could help the community in
emergency rescue evacuation, and transportation, of the injured.
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The presence of the OCS industry in town would affect all these services
to some extent. The fishing industry would be impacted by an increase
in local taxes to support additional govermment services. The City
should work with all local businesses to insure an equitable tax load.
The fishing industry could also be impacted if police or fire services
were directed towards an OCS site and the fishing processor or vessel
were left without the availability of these services in case of fire,
theft or vandalism.

6.8.6 Airport Facilities

Dutch Harbor/Unalaska's airport consists of a 3,900 foot gravel runway
on Amaknak Island just north of Iliuliuk Harbor, adjacent to Dutch
Harhor, The runway, which runs NW-SE across the island has a usable
width of about 100 feet (Dames and Moore, 1980, and City of Unalaska,
1982). Near the southeast end of the island, is a concrete apron
measuring about 1000 by 400 feet. On this apron are several former
military buildings including a terminal used by Reeve Aleutian Airlines.
This runway is suitable only for smaller propeller airplanes and is
relatively dangerous because of its gravel surface, short length, and
exposure tn weather. The northwest end of the runway is unprotected and
fronts Unalaska Bay and is often flooded by waves during storms.

A construction project proposed to the Department of Transportation
would lengthen and surface the Unalaska airstrip to accommodate larger
jet aircraft. A rockfill extension, wave protection structures, cutting
away part of a hill adjacent to the runway, and major quarry work to
obtain f:1l are all part of the plan.. However, according to the State's
Department nf Transportation and Public Facilities (DOT/PF), most recent
cost estimates place the project cost well asbove $50 million. Also, it
was felt that the most practical site for a runway had not been final.
Additional studies are needed, according to DOT/PF, to evaluate regional
considerations of a runway at Unalaska. These include looking at Cold
Bay, possible future developments at Chernofsky and the need there for
air transportation facilities, and using existing airstrips at Fort
Glen, which is about 70 miles from Unalaska, as a major jet landing
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strip and offering shuttle service to Unalaska in smaller propeller

planes.

Basing offshore development support facilities in Dutch Harbor/Unalaska
would have an impact on air service to the area and an impact on the
fishing industry. Air service is presently provided by Reeve's YS-11 or
AirPac's Metro II small propeller aircraft; flying time is about 5 hours
one way from Anchorage via Cold Bay because transfer from larger planes

at Cold Bay is necessary (which adds about one hour ground time).

Air travel is essential to maintaining high productivity in the fishing
industry in Dutch Harbor. Both fishing vessels and processors may be
idled while waiting for parts or labor tn be flown in from Anchorage.
Airplanes are used to transport workers to and from Anchorage.

Emergency medical cases must be flown by airplane to Cold Bay to catch a

jet to Anchorage.

Long term demand for air service is expected to grow dramatically with
an increase in both bottomfish development and of fshore development.
Potential growth scenarios have been throughly discussed by the City of
Unalaska (1982) with respect to offshore petroleum discoveries and
growth in the bottom fish industry. It is apparent that future growth
in both industries will cause competition for available passenger space
and cargo space. It was stated in the City's report that the present
airport is only able to handle a peak schedule of ten YS-11 aircraft
daily -- well below mean growth estimates for bottomfish and offshore
development which would require 28 flight operations daily. It was
stated in the report that expanding the airport to accomodate 737 jet
traffic would save money for the air traveler and for cargo shipping,
cut delays, and lower the cost of transferring the Unalaska work force

between Unalaska and Anchorage or Seattle.

However, due to increased cost estimates for the runway expansion and a
need for DOT/PF to look at alternatives to the Unalaska airport, for the
purposes of this report it is assumed that airport expansion is not

eminent. Therefore, some impact on the fishing industry's use of the
airport will occur from the use of the same facility by the of fshore
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industry. If Dutch Harbor/Unalaska were developed into a sizeable
staging area for offshore development, some accomodation would have to
be made to handle the necessary increase in fixed win- and helicopter
traffi~ Possible alternatives to the airport expansion at Unalaska
include using the three airstrips at Fort Glen which is 70 miles from
Unalaska and either picking materials up there or having them shuttled
to Unalaska. The drawback to this alternative is that there are only
small airport facilities at Fort Glen. The airstrips at Fort Glen are
8,500 feet long and two are 7,500 feet long.

The harbor of Chernofski is only 12 miles from Dutch Harbor an& could be
developed by both the fishing and offshore industries. This would have
to be a major development project and would not alleviate the need for
an airstrip to also be built at Chernofski. '

In order to mitigate impacts on the fishing industry's use of airport
facilities in Dutch Harbor, the offshore industry may need tn charter
its own flights in and out of Unalaska. This would be beneficial for
both industries to prevent unwanted delays for parts, materials and
labor. Close cooperation between the City, the State's DOT/PF and the
fishing and 0il industries would be needed to prevent bottlenecks

associated with the airport.

However, it does not seem totally logical to expend a large amount of
money developing airport facilities at remote areas other than Dutch
Harbor/Unalaska. No other port offers deepwater facilities, has an
existing infrastructure, nor the population to take advantage of an
airport as does Dutch Harbor/Unalaska. If OCS companies did locate in
the port and decided that construction of an expanded airstrip would be

to their advantage, many possibilities exist.

As shown in Exhibit 6-31, the proposed runway extends towards Hog Island
with a quarry site near Captains Bay. Further extending the runway and
adjacent area onto Hog Island would create a breakwater and on-shore
storage areas at the quarry site, at Hog Island and along the airstrip.

A man-made bay would be created, separate from the fishing industry and
could be used as a dock area for supply boats.
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Of course, close cooperation between the City, State and the offshore
companies would be necessary to undertake a project like this, but it
certainly appears tn he physically possible and would positvely impact
Unalaska by having an improved runway suitable for jets. This in turn
would help the local fishing industry. If runway facilities are not
improved and/or decisions are delayed to aécomodate the expected
increase in local air traffic, major negative impacts should be expected
on the ability of the fishing industry to find space on the limited

number of aircraft using Dutch Harbor's airport.

6.8.7 Road Maintenance

Roads in the Dutch Harbor/Unalaska area are gravel which means they need
to be maintained by road grader, as needed, 'by the City of Unalaska
Public Works Department. Roads in the area would be negatively impacted
by OCS activities because of an additional number of cars and trucks
associated with this activity. Impacts would be even more noticesble if
storage yards were located away from OCS loading docks and trucks were

used to transport pipe and other drilling materials.’

To mitigate this impact, the OCS companies may have to supply their own
road maintenance equipment. The City should also plan to have the 0CS
companies support additional road maintenance through their local taxes.
The fishing industry would not be impacted in this area. Some traffic
delays may occur in the area during shift change and during increased

fishing and offshore activities.

6 8.8 Housing

Housing in Unalaska has historically been in short supply. Recently
supply has been about equal to demand but additional population caused
by increased OCS activities in the area will impact the local housing
market. Currently, the City owns housing for some of its employees.
Also, the individual seafood processors provide bunk and board

accomodations for their employees. Fishing vessel crews generally stay
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on-board ship if they don't have a local home. Therefore, the fishing
industry should not be impacted by OCS support bases in Dutch
Harbor/Unalaska. However, the City's supply of housing would be
impacted by additional people moving into the area. Also, if the size
of gerrnment were to increase, the supply of housing for City employees

would also increase.

As in the rest of remote Alaska where resource develapments have
occured, it will be necessary to construct crew guarters for OCS
personnel. This will alleviate pressure on local developers and the
city to provide housing. Crew guarters should be located as close as
possible to the OCS work sites to minimize other impacts on the

community such as on roads,

6.8.9 Municipal Dock Space

Municipal dock facilities were recently constructed on the Dutch Harbor
spit. Space is primarily to be used for permanently-based and transient
fishing vessels. And, because there are docks under construction for
use by the offshore industry, the short term impacts on this dock
facility should be zero. However, given long term projections as to the
number of supply boats needed offshore, use of municipal docks by the

of fshore vessels would occur.

Unless docks were constructed to specifically moor OCS vessels, future
impacts on municipal docking facilities should be significant. This
would directly impact the fishing industry causing rafting, exclusion,
and possible vessel damage from the elements or from banging against

other vessels while moored alongside each other.

To mitigate the impact on dock space, OCS vessels using the municipal or
transient dock space could be charged a higher docking fee than fishing
vessels. This will discourage OCS vessels from using the dock and would
raise revenues so that additional docks could be constructed. The City
should also encourage dedicated OCS docking facilities located away from

fishing vessel docks to minimize interactions.
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6.8.10 Municipal Government
e

With additional economic growth and the growth of the offshore
industry's presence in Dutch Harbor/Unalaska, the growth of Unalaska's
government should be expected. Govermment will be called on to issue
and administer permits, plan future developments, serve the community
and tax its industries and citizens. Basically, government will be
impacted by having to do "more". This may in turn impact the fishing
industry by having less time devoted to its needs and having services

spread over a larger populace.

The State of Alaska has many programs designed to assist local
government in planning and mitigating adverse impacts resulting from oil
and gas development. These include the State's Community and Regional
Affairs Department and the Coastal Energy Impact Program to name just a
few. Local officials are very familiar with sources of State assistance
so that govermmental growth and transition should be smooth.

6.8.11 Summary of Impacts

Basic utility services in Duteh Harbor/Unalaska need to be improved.

The most important component of the City's infrastructure which needs
improvement is the water system., If the water system is not improved,
in the long run, OCS activities will have a major negative impact on the
fishing industry's use of fresh water. If the water system's
distribution lines, storage tanks and supply sources were improved the

0CS industry should have no impact on the system.

Another component of the municipality infrastructure which may
experience major impacts if adjustments aren't made to the increase in
local 0CS activity is police protection. This will be primarily because
of the need to police more area and a greater number of people.

Roads may experience a major impact from increased vehicle traffic over

the long term, particularly if OCS storage yards are located away from
docks. Housing also would be negatively impacted with an increase in
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local population and OCS workers unless housing is provided for the OCS

employees.

Unless dock space is constructed for OCS vessels, a major negative
impact can be expected on the present amount of local dock space.
Airport facilites also are in need of major improvements to accomodate

increasing flights into and out of Dutch Harbor/Unalaska.

Anticipated impacts on these various components of Dutrh
Harbor/Unalaska's infrastructure are summarized in Exhibit 6-32.

6.9 St. Paul Infrastructure Impacts

While the great majority of offshore oil and gas onshore activity is
expected to operate out of Dutch Harbor/Unalaska, some onshore support
for offshore oil énd gas development may be located in St. Paul. This
activity is expected to be minimal primarily because St. Paul does not
now have a port and because what infrastructure exists, exists to
support a small community, not any sizeable industry. Improvements
would be needed literally from the ground up to accomodate the docking
of vessels, the transfer of supplies and the onshore storage of

materials.

The people of St. Paul are dependent on the Federal Government for their
employ. Specifically, the National Marine Fisheries Service employs
villagers to harvest the Northern Fur Seal. As required under
international treaty, only the Federal Government may harvest the seals,
so the villagers became employees of the Government to carry on their
historical occupation. Because St. Paul was under the jurisdiction of
NMFS and formerly the Bureau of Fisheries, NMFS took care of the
community's provisions, its water, fuel, housing, roads, airport,

communications, and all other needs.
With the advent of the Alaska Native Claims Settlement Act and the

enactment of the Federal Govermment's relatively recent policy of

selectively minimizing some actions of government, NMFS is withdrawing
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from St. Paul and turning over the Island's administration to the
locals., Local natives will still need to be employees of the government
to harvest the seal hides but management and harvest quotas will be set
through a sort of "observer program", as is presently the situation
onboard foreign fishing vessels, instead of NMFS being present en masse.
Because St. Paul is going through this reins transfer, adding an element
of local fisheries and OCS development could add to possible confusions
arising out of the general transition of government authority. Because
of the lack of port facilities and infrastructure, emphasis in this
section is on the planning of OCS development in conjunction with
fishing growth which is planned for the area. The major impact of any
activity in St. Paul may indeed be on the government of St. Paul to make
a smooth transition from a ward of NMFS to an independent community

while also having to plan for a proposed fishing port on the island.

Much of the discussion in terms of 0OCS impacts is speculative and
impacts from onshore OCS development must be considered: if a port is
built, if the fishing industry locates there, and if the OCS industry is
allowed to build a support base -- all of which is uncertain at this
point.

Also, tempering any port development for the fishing and OCS industries
is the desire of St. Paul leaders that the local character of the island
be maintained. This would bar large developments not geared for local
employment possibilities or which disturb the cultural and/or community
atmosphere of St. Paul. Most of the information on the St. Paul
infrastructure and the proposed harbor development comes from personal
communications with Norgard, U.S.A. whirh is designing the harbor, the
NMFS engineer at St. Paul, Dick Fraser, the State's DEC representative,
John Collins, and the St. Paul planner.

6.9.1 Proposed Harbor Plan

The basic layout of the harbor was shown in Exhibit 6-10. There would
be a 1,770 foot breakwater which would be about 80 feet wide. The

breakwater would be used to moor one floating processor, a number of
fishing vessels and for of floading cargo and other goods.
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Behind the breakwater, a 17 acre boat harbor would be created with an
average depth of 17 feet. Along the breakwater water depths would
average 20 to 25 feet. The goal of the boat harbor is to provide the
basic port facilities necessary to support one processor, smaller local
fishing boats and a few larger non-local boats. The harbor would of fer
docking and an ice and fuel facility. Some onshore work for open
storage and developing a borrow pit for the breakwater construction have
also been discussed by planners. Onshore processing facilities are,
however, not a part of this harbor plan. Also, onshore service bases
for OCS activity have not been included in the design of the St. Paul

harbor.
6.9.2 Water

st. Paul's present water system is supplied by two, 80 foot deep wells
near the airport. Capacity of these wells is about 100,000 gpd but only
one four inch pipe delivers the water to storage tanks which limits
flows to about 120,000 gpd. Water is stored in three 200,000 gallon
cement storage tanks which are showing signs of age and need to be
repaired and relined. A recent U.S. Geological Survey reconnaissance
study of St. Paul reported the potential to develop one million gpd on
the Island. If this water were developed it would be more than adequate
to supply the needs of the fishing industry activity planned for St.
Paul.

Water distribution lines are iron and there has been relatively few
problems associated with the system. The fishing industry would have to
develop water lines to the proposed harbor to tap into existing supply.

Fresh water would be needed for personal needs, processing and ice.
6.9.3 Sewer

Most of sewage and water effluent in St. Paul is disposed of using
septic tanks and leach fields. These tanks are fairly large and due to

a lack of maintenance and pumping out of the leach field's sludge, the

drain fields often get plugged with solids.
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Fishing industry activity would not use these facilities but would
discharge directly into-the ocean. If the OCS companies located in the
harbor, attention would have to be paid so that sewage and bilge
discharges did not enter the saltwater intake pipes of the processors.

6.9.4 Electricity

The City will soon replace its existing generators with three 350 KW
diesel plants and use three 175 KW diesel plants for backup. Ordinarily
the community has a 350 to 500 KW load on the system. Energy use is
highest in the summer. The largest energy users are the St. Paul

residents and two small seal blubber and meat rendering plants.

Both the fishing and OCS industries will probably be self-supplied if
they locate in St. Paul and impacts should not be noticeable on St.
Paul's electrical infrastructure.

6.9.5 Fuel

Fuel is brought into St. Paul once a year by Navy barges. Deliveries
are made by anchoring the barge of fshore and using a floating boom to
transfer the fuel onshore. Diesel storage capacity onshore is 800.0NN
gallons and gasoline storage is 100,000 gallons.

If fuel facilities were not developed by the fishing and OCS companies
locating in St. Paul, barge frequency would have to be increased or

on-shore storage tark capacity increased.

6.9.6 Airport

The St. Paul airport is one mile long and 150 feet wide with a gravel
service. Reeves Airlines has scheduled flights into St. Paul on
prop-jets twice a week in the winter and three times a week in the
summer. A Lear Jet often uses the airport during medical emergencies

and Hercules and Electras also use the airport. However, pot holes,
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improper drainage, and loose gravel necessitate a continued maintenance
program. If the fishing and OCS industries use St. Paul, major impacts
on the airport facilities would occur and resurfacing and lengthening of

the airstrip would be required.

6.9.7 Public Services

The Public Health Service sponsors a doctor in town and the City also
has one policeman, a volunteer fire department, and takes care of the
road maintenance. Also, NMFS and now the city govermnment is responsible
for bringing in grocery and spare part pfovisions four times per year.
Provision barges are lightered onshore using surplus military landing
vehicles, Services would be impacted by port development due to an
increase in population but provisioning of the town would be made easier

by constructing a dock facility for barges.

6.9.8 Summary of Impacts

The major impact on St. Paul's infrastructure if OCS onshore support
bases located there would be on the local airport runway. Improvements
to the surface of the runway tn accomodate the increase in air traffic
would be required. Also, the port which is being planned would be
impacted if OCS activities were introduced and not planned for.
Competition for docking and loading space would occur. Therefore, any
anticipated OCS activity in St. Paul should be designed into the local

harbor development before being constructed.

6.10 St. George Infrastructure Impacts

St. George lacks a protected harbor and therefore Dames and Moore, et.
al. (1982) proposed the harbor which was shown and discussed in Section
6.1.20. Presently fishermen on both St. Paul and St. George are
restricted to small outboard skiffs with shallow drafts which can be

beached when not in use. Also, because of a lack of harbor facilities,
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any new docks which may be used by the OCS or fishing imdustry could
also be used by the village to offload supplies and materials.
Information in this section comes primarily from Dames and Moore, et.
al. (1982),

6.10.1 Water

Water is supplied to the village of St. George by two wells. Because
the water is too salty for human consumption, drinking water is obtained
from the public health source clinic which operates a reverse osmosis
unit to remove minerals. Because of the poor quantity and quality of
St. George water, any fisheries or OCS operations locating there would
be expected to operate their own desalination plants. Since both
industries would have to develop fresh water supplies from a limitless
supply (saltwater) the fishing industry should not be impacted by the
0CS industry's use of water.

6.10.2 Sewer

Fish processing wastes will probably be discharged directly into the

ocean. OCS companies will also discharge in this manner unless septic
tanks are required by permit agencies. The fishing industry would not
be impacted by OCS discharge if the discharge is located away from any

intake pipes.
6.10,3 Electricity

Power on St. George Island is presently supplied by three 125 KW
generators and one 375 KW generator. Fuel is stored at the plant in a
4,000 gallon tank. As is the practice in all Bering Sea ports, if
fishing and OCS activities were based in St. George, both would have to
supply their own power. Therefore, none of the power users on St.

George would be impacted by another.
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6.10.4 Fuel

Because of limited fuel supplies, fuel storage would need to be
increased as well as the frequency of deliveries if fishing or 0OCS
companies located here. This would probably be done in conjunction with
any onshore development or harbor construction but fishing and the 0CS
companies should also maintain separate supplies for refueling their

vessels.
6.10.5 Airport

Existing airport facilities consist of a gravel runway, 3,000 feet long
and 100 feet wide. Presently, only small twin engine aircraft use the
airport. Any fishing or OCS development in St. George would necessitate

the construction of a longer, improved runway.

6.10.6 Summary '

Construction of a boat harbor at St. George would benefit the island in
several ways, It would allow easier unloading of fuel and supplies; it
would give local villages a place to develop alternative employment
opportunities such as construction and fishing, and it would allow
villagers a permanent docking facility. Development of a harbor for the
fishing industry and/or the 0CS industry would impact St. George in
various ways as discussed in Dames and Moore and Norgaard, ISA (1982a).
However, if accomodation of 0CS, fishing and local village needs are
addressed early on in the planning and construction of a boat harbor,

negative impacts can be minimized.

6.11 Chernofski Infrastructure Impacts

Since there is not a port or any infrastructure in Chernofski, possible

future impacts cannot be discussed. The proposed harbor development as
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shown in 6.1.22 indicated that OCS activity would be located at a
sufficient distance such that potential interaction between fishing and
0CS activities would be minimized.

6.12  Akutan Infrastructure Impacts

The majority of fishing activity in Akutan is presently done in Akutan
Harbor. Only two plants are located onshore and up to 13 floating
processors have been in the Harbor during past busy shellfish seasons.
According to the Alaska Department of Community and Regional Affairs
(DCRA, 1982a), a world class onshore processing plant operating year
round has been proposed. Included in this proposal is a two acre boat
harbor and a dock facility for about 15 boats in the 60 to 90 foot
class. Construction of this facility does not seem emminent and Akutan
should continue to play host to a large number of catchers and floating
processors. The two onshore processing plants should also continue to

expand and improve their facilities.

These processing plants can be expected to supply their own
infrastructure needs and if OCS operations occur in Akutan they would be
expected to also develop their own infrastructure. Akutan has neither
the municipal infrastructure, nor does the village seem financially
capable of providing these needs. OCS activity which has been allocated
to Akutan should be transitory -- anchoring in the Bay, etc. -- until
such time as an OCS enclave is actually constructed there. Municipal
and fishing industry infrastructure should not be impacted by this

construct ion.

6.13 Nome Infrastructure Impacts

The construction of a harbor/breskewater in Nome would not impact the
fishing industry infrastructure because of the limited amount of fishing
activity which takes place in Nome. This activity is limited to local
herring and salmon fishing and to offshore processing and fish buying.
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The major benefit to the fishing industry which would occur if a port
were built would be to give the industry a base of operations in the
Northern Bering Sea. There is presently no dock or deepwater port in
the Norton Sound region capable of accomodating large deep draft fishing

vessels.

Impacts on the community infrastructure of Nome would occur with this
port development. These impacts need to be weighed against the benefits
of having a port at Nome which would serve the fishing, 0CS, mining, and
trangportation industries. The proposed harbor development project will
provide a significant beneficial increase in industrial storage and
warehousing land use activities in Nome and no permanent adverse land
use impacts or conflicting uses are anticipated (Envirommental Services
Limited, 1981). The harbor will offer significant benefits in harbor
and mooring safety, improved cargo handling and increased shallow water

fishing (Environmental Services Limited, 1981).
6.13.1 Water

Water distribution lines will have to be extended out the causeway in
order to meet the fresh water needs of vessels using the port. The most
serious shortcoming in the present water system is the lack of adequate
supply. Based on Nome's water use of 201,000 gpd, the lopal storage
reservoir. has the capacity to provide a reserve of 1.5 days
(Environmental Services Limited, 1981); the minimum amount for reserve
purposes is considered three days. This lack of storage is a detriment

to local fire fighting capabilities.

Additional construction and population growth will impact the City's
water supply. The needs of the fishing and OCS industries for water
will cause an additional impact on the supply. To minimize impacts on
the city, additional water sources and supplies will have to be

constructed.
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6.13.2 Sewage

Increased population associated with harbor development will impact the
city's sewer system, Wastes from any OCS or fishing activity which
operates in the proposed harbor will probably be treated and discharged
at sea and should not impact Nome's sewage infrastructure.

6.13.3 Electricity and Fuel

Nome's electricity is generated by eight diesel generators and most
structures within the city limits receive electric service
(Environmental Services Limited, 1981). A fuel oil tank farm operated
by Chevron borders the eastern boundary of the proposed port
development. The main city power plant lies to the north of the site.
Therefore, both fuel storage and transfer, and electrical connections
are available to the port.

Fuel supplies would be impacted by a port development and.stbrage would
need to be increased to meet the demand of larger vessels for fuel.
Also while the city will probably extend electricity to the port,
fishing vessels will operate their own power plants onboard the
processors. Also, standby generators will probably be used by OCS

companies increase of a municipal supply system shutdown.

6.13.4 Airport

Practical annual capacity at Nome Field has been estimated by
Environmental Services Limited (1981) at 175,000 yearly operations and
it sppears that the airport is adequate for long term future needs
--with or without additional OCS and fishing activity. Impacts on the
main city airport, Nome Field, are further mitigated by the existence of
Nome City Airport which could be leased out and/or used by frequent

ugsers of air facilities.
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6.13.5 Public Services and Municipal Infrastructure

The addition of fishing and/or OCS activities will strain municipal
services including road maintenace and traffic-control, public safety,
the fire department, and medical facilities., However, unless bunk and
rooming facilities are constructed for the additional population
directly associated with the two industries, housing will be the most
critically impacted. It is expected that fish processing personnel will
live on-board the processors and OCS personnel will stay in

company-supplied quarters.

6.13.6 Summary

"Nome will benefit from having a port facility in that fewer port
closures due to rough weather and shallow water can-be expected.
Because of the presence of sea ice from November through May the port
will be used only in the summer. Fish processing will be done on
floating processors and the processors should be self-sufficient. The
0CS industry and fishing industry will impact fuel storage, road,
housing and water supplies in Nom=. The airport and sewage treatment

facilities should not be impacted to a major extent.

6.14 Support Industries Impacts

Support industries to the fishing industry include firms, business, and
even individuals which have special skills, which provide goods and
services to the commercial fishing industry. Support industries include
marine repair outlets, welders, diesel mechanics, electriecians, and
electric supply businesses. Centaur Associates (1980) has found that
competitinn for labor in support industries has taken place in areas
where OCS development has occured. Usually, skilled technicians which
support the fishing industry are not bid away to work directly in OCS
jobs. Rather, repair and other skilled services required by 0OCS
companies may raise their costs because of increased demand or because
the skilled services believe OCS companies will be willing to pay more

for their services.
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Skilled services in the Bering Sea are basically limited to those —
provided in Dutch Harbor. Many communities or canneries in the Bering

Sea communities have marine repair services or marine ways which are

used to service fishing vessels., These physical facilities would not be

impacted by OCS development because of their small size relative to the

size of OCS vessels.

Dutch Harbor offers essential services to the fishing industry and would —
also serve the OCS industry. Because Unalaska is a small remote
community, there has historically been very few facilities dedicated to
servicing the marine industry. However, with increasing use of the
Dutch Harbor area by large fishing vessels, several repair outlets have
established themselves locally. There are at least four electronic
repair outlets in Unalaska which sell and service marine electronic
equipment (Centaur Associates, et. al. 1983). There are several welders —_
which have their own equipment and both above- and below-water welding
is available. Only one vessel haul-out service is in port and it has
the capacity to haul vessels up to 250 feet weighing 350 tons. The
facility will also have a complete machine shop but do only very limited
diesel maintenance. There are about five acres onshore for vessel
storage and repair work allowing only one vessel on the ways at a time
but the facility plans on gradually working its way into various ~

services depending on the volume of business demand.

While extensive diesel repair facilities and skilled diesel mechanics
are not in the Unalaska area, it is common practice to order parts
and/or labor out of Anchorage and have these flown in. The demand for
skilled labor is really from a statewide labor pool based in Anchorage
and therefore any demand for skilled services in the Dutch Habor area by
OCS companies may actually create a beneficial impact on the fishing
industry by providing greater availability of these services for

fishermen.
0CS vessels requiring haul-out for bottom inspection, Coast Guard -

certification, and maintenance are expected to use large shipyards
located in the Seattle area. ODuring peak years of OCS activity it will
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prabably be necessary to have a full-time service facility, short of a
haul out and marine ways, dedicated to maintenance and repair on the 0CS
vessels. This would leave the current marine ways available for fishing
vessels only and eliminate an excess demand on the repair facilities
giving fishermen better access to skilled labor and repair equipment.
Such a dedicated service facility could be integrated with the 0OCS
docking facility previously discussed into a type of offshore service
industrial park.

The presence of the OCS industry may beneficially impact the fishing
industry's support services by bringing in additional skilled workers.
Because of the present dirth of these types of services in Dutch Habor,
any additional access to vessel parts and the labor to repair vessels

would help reduce downtime resulting from equipment needing repair.
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7.0 SPACE USAGE AND CATCH LOSS IMPACTS

This section addresses the estimated physical space occupied by OCS oil
and gas structures in the North A;eutian Shelf. Navarin Basin, St.
George Basin, and Norton Sound lease sale areas and the associated loss
of catch (and dollar loss) to the fishing industry. Such loss of space
is potentially due to:

Exploration rigs,
Production platforms,

Suhgsea completions, and

O 0 O o

Pipelines.

The loss of space includes the size of the structure itself as well as a
buffer zone around the structure that vessels may hesitate to enter.
Exhibit 7-1 summarizes the distances used for the Bering Sea space loss
calculations. Exploration rigs are assumed to be sem;-submersibles and
have an associated anchoring system effectively taking up a circle with
a 1700 feet radius. To this is added a buffer zone that is estimated to
be one quarter mile or 1320 feet. In the North Sea an effective buffer
zone of 500 meters (1640 feet) is legally enforced. Trawlers probably
can physically fish somewhat closer than this. However, since debris
tends to be associated with the area immediately around platforms, they
may hesitate to get too close. For this analysis the buffer zone
distance is taken to be one quarter mile. This is due to the criteria
for payment under the U.S. Fisherman's Contingency Fund. Fishing within
one qu~rter mile of a known obstruction may invalidate a claim (Centaur

Associates, 1981).

Based on this, the total exclusion zone around exploration rigs is 3020
feet which is the sum of the extent of the anchoring system plus the
buffer zone. In a similar manner production platforms were estimated to
have an exclusion zone of 1520 feet. This is based on the use of steel
jacket or gravity platforms (Dames and Moore, 1982a) that do not have an

extended anchoring system.
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While explorations rigs and production platforms occupy surface space,
subsea completion systems and pipelines occupy subsurface space which
may interfere with bottom trawl gear. A number of variables affect the
issue of whether bottom trawls can effectively operate across pipelines.
These includes the size of the pipeline, hottom cdnditions, whether the
pipeline is buried, the effectiveness of any such burial, whether there
is bridging of the pipeline, etc. For the purposes of this analysis
here, it is assumed that bottom trawling would not be conducted across
pipelines, and so the results of the space lost to fishing, can be
thought of as an upper bound. The buffer zone for subsurface structures
is also taken here to be one quarter mile which in addition to being the
criteria under the Fisherman's Contingency Fund is a figure typically
associated with LORAN-C accuracy within which the fishing vessel could
locate the potential underwater obstruction (Panshin, Roberts, and Vars,
1977).

Exhibit 7-2 shows the area closed to fishing for each type of structure
based on the distances and geometry from Exhibit 7-1. Exhibit 7-3 shows
the number of surface and subsurface structures in the North Aleutian
Shelf based on the mean development scenario given in Section 4.0,
Exhibits 4-1 and 4-2. Exhibit 7-4 gives the number of OCS structures
expected in the St. George Basin. Exhibit 7-5 gives the number of OCS
structures expected in the Navarin Basin. Exhibit 7-6 gives the number
of structures expected in the Norton Sound lease sale area. Exhibit 7-7
gives the cumulative number of OCS structures expected in the Bering

Sea,

In addition to the main trunk pipelines associated with the North
Aleutian and Navarin developments, assumptions are made pertaining to
the amount of gathering pipelines which will connect the production
platforms to these trunk pipelines. The total area potentially
forclosed to fishing is then presented in Exhibit 7-8 for the North
Aleutian Shelf. The potential area closed to fishing in the St. George
Basin is given in Exhibit 7-9. The potential area closed to fishing in
the Navarin B~sin is given in Exhibit 7-10. The potential area closed

to fishing in Norton Sound is given in Exhibit 7-11 and the cumulative
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Exhibit 7-2

Space Loss Due to 0CS Fixed Structures

Type aof Seasonal
Structure Factor Spatial Loss
Exploration Rig June through 1.03 square miles/rig
November

Production Platform Year round 0.26 square miles/platform
Subsea Completion

System Year round 1.501 square miles/subsea completion
Pipeline Year round 0.50 square miles/mile of pipeline

! The subsea completion system consists of a rectangle of half-width equal

to the buffer zone distance and length equal to the spacing of subsea
completions which is estimated to be three miles.

Source: Calculated from size of exclusion zone given in Exhibit 7-1.
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Exhibit 7-3

Number jof OCS Structures in the North Aleutian Shelf

Cumulative Cumulative
Number of Number of Number of Miles of Miles of
Exploration Production of Subsesa Trunk Gathering
Year Rigs Platforms Completions Pipeline Line
1984 - - - - -
1985 - - - - -
1986 - - - - -
1987 - - - - -
1988 - - - - -
1989 1 - - -
1990 1 - - -
19N 1 1 - - -
1992 - 2 - 40 -
1993 - 2 1 80 25
1994 - 2 3 160 25
1995 - 2 4 160 25
1996 - 2 4 160 25
1997 - 2 4 160 25
1998 - 2 4 160 25
1999 - 2 4 160 25
2000 - 2 4 160 25
2001 - 2 4 160 25
2002 - 2 4 160 25
2003 - 2 4 160 25
2004 - 2 4 160 25
2005 - 2 4 160 25
2006 - 2 4 160 25
2007 - 2 4 160 25

Source: Mean development scenario, Exhibits 4-1, 4-2.
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Exhibit 7-4

Number of OCS Structures in the St. George Basin

Cumulative Cumulative
Number of Number of Number of Miles of Miles of
Exploration Production of Subsea Trunk Gathering
Year Rigs Platforms Completions Pipeline Line
1984 - - - - -
1985 - - - - -
1986 3 - - - -
1987 5 - - - -
1988 5 - - - -
1989 5 - - - -
1990 2 - - - -
1991 - - - - -
1992 - - - - -
1993 - - - - -
1994 - - - - -
1995 - - - - -
1996 - - - - -
1997 - - - - -
1998 - - - - -
1999 - - - - -
2000 - - - - -
2001 - - - - -
2002 - - - - -
2003 - - _ - - -
2004 - - - - -
2005 - - - - -
2006 - - - - -
2007 - - - - -

Source: Based on development scenario in Exhibit 4-2.
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Exhibit 7-5

Number of 0CS Structures in the Navarin Basin

Cumulative Cumulative
Number of Number of Number of Miles of Miles of
Exploration Production of Subsea Trunk Gathering
Year Rigs Platforms Completions Pipeline Line
1984 - -
1985 - - - - -
1986 1 - - - -
1987 3 - -
1988 3
1989 3 - - - -
1990 2 - -
1991 1 2 - - -
1992 1 5 - 85 -
1993 - 9 2 175 15
1994 - 12 6 350 60
1995 - 13 10 350 120
1996 - 13 14 350 165
1997 - 13 18 350 180
1998 - 13 23 350 180
1999 - 13 23 350 180
2000 - 13 23 350 180
2001 . - 13 23 350 180
2002 - 13 23 350 180
2003 - 13 23 350 180
2004 - 13 23 350 180
2005 - 13 23 350 180
2006 - 13 23 350 180
2007 - 13 23 350 180

Source: Based on Exhibit 4-2,
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Exhibit 7-6

Number of OCS Structures in the Norton Sound

Cumulative Cumulative
. Number of Number of Number of Miles of Miles of
Exploration Production of Subsea Trunk Gathering
Year Rigs Platforms Completions Pipeline Line
1984 - - - - -
1985 - - - - -
1986 2 - - - -
1987 4 - - - -
1988 5 - - - -
1989 4 -
1990 2 -
1991 -
1992 -
1993 - - - - -
1994 - - - - -
1995 - - - - -
1996 - - - - -
1997 - - - - -
1998 - - - - -
1999 - - - -
2000 - - - - -
2001 - - - - -
2002 - - - - -
2003 - - - - -
2004 - - - : - -
2005 - - - - -
2066 - - - - -
2007 - - - - -

Source: Exhibit 4-2.
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Exhibit 7-7

Cumulative Number of OCS Structures in the Bering Sea

Cumulative Cumulat ive
Number of Number of Number of Miles of Miles of
Exploration Production of Subsea Trunk Gathering

Year Rigs Platforms Completions Pipeline Line
1984 - - - - -
1985 - - -
1986 6 - -
1987 12 - - -
1988 13 - - -
1989 13 - - -

1990 7 - - -

1991 2 3 3 125 -
1992 1 7 9 255 -
1993 - 1" 14 510 40
1994 - 14 18 510 85
1995 - 15 22 510 145
1996 - 15 27 510 190
1997 - 15 27 510 205
1998 - 15 27 510 205
1999 - 15 27 510 205
2000 - 15 27 510 205
2001 - 15 27 510 205
2002 - 15 27 510 205
2003 - 15 27 510 205
2004 15 27 510 205
2005 - 15 27 510 205
2006 15 27 510 205
2007 - 15 27 510 205

Source: Sum

of Exhibits 7-3, 7-4, 7-5 and 7-6.
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Exhibit 7-8

Total Potential Space Loss Due to OCS
Structures in the North Aleutian Shelf
(square miles)

Exploration Product ion Subsea Trunk Gathering

Year Rigs Platforms Completion Pipeline Line
1984 - : - - - -
1985 - - - - -
1986 - - - - -
1987 - - - - -
1988 - - - - -
1989 1.0 - - - -
1990 1.0 - - -

1991 1.0 0.3 - 20 -
1992 - 0.5 - 40 12.5
1993 - 0.5 1.5 80 12.5
1994 - 0.5 4.5 80 12.5
1995 - 0.5 6.0 80 12.5
1996 - 0.5 6.0 80 12.5
1997 - 0.5 6.0 80 12.5
1998 - a.5 6.0 80 12.5
1999 - 0.5 6.0 80 12.5
2000 - 0.5 6.0 80 12.5
2001 - 0.5 6.0 80 12.5
2002 - 0.5 6.0 80 12.5
2003 - 0.5 6.0 80 12.5
2004 - 0.5 6.0 80 12.5
2005 ' - 0.5 6.0 80 12.5
2006 0.5 6.0 80 12.5
2007 0.5 6.0 80 12.5

Source: Based on Exhibits 7-2 and 7-3.
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Exhibit 7

-9

Total Potential Space Loss Due to OCS
Structures in the St. George Basin
(square miles)

Exploration Production Subsea Trunk Gathering
Year Rigs Platforms Completion Pipeline Line
1984 - - - - -
1985 - - - - -
1986 3.1 - - -
1987 5.1 - - -
1988 5.1 - -
1989 5.1 - -
1990 2.1 - -
1991 - -
1992 - - - - -
1993 - -
1994 - -
1995 - - - -
1996 - - - -
1997 - - - -
1998 - - - - -
1999 - - -
2000 - - - -
2001 - - - - -
2002 - - - - -
2003 - - - - -
2004 - - - - -
2005 - - - -
2006 - - - -
2007 - - - - -

Source: Based

on Exhibits 7-2 and 7-4.
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Exhibit 7-10

Total Potential Space Loss Due to 0CS
Structures in the Navarin Basin

(square miles)

Exploration Production Subsea Trunk Gathering

Year Rigs Platforms Completion Pipeline Line
1984 - - - - -
1985 - - - - -
1986 1.0 - - - -
1987 3.1 - - -
1988 3.1 - - -
1989 2.1 - -

1990 1.0 0.5 -

1991 1.0 1.3 - 43 -
1992 - 2.3 3.0 88 8
1993 - 3.1 9.0 175 30
1994 - 3.4 15.0 175 60
1995 - 3.4 - 21.0 175 83
1996 - 3.4 27.0 175 90
1997 - 3.4 34.5 175 90
1998 - 3.4 34.5 175 90
1999 - 3.4 34.5 175 90
2000 - 3.4 34.5 175 90
2001 - 3.4 34.5 175 90
2002 - 3.4 34.5 175 90
2003 - 3.4 34.5 175 90
2004 - 3.4 34.5 175 90
2005 - 3.4 34.5 175 90
2006 - 3.4 34.5 175 90
2007 - 3.4 34.5 175 90

Saurce: Based on Exhibits 7-2 and 7-5.
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Exploration

Exhibit 7-11

Total Potential Space Loss Due to OCS

Structures in the Norton Sound

(square miles)

Production Subsea

Platforms Completion

Trunk
Pipeline

Gathering
Line

Year Rigs

1984 -
1985 -
1986 2.1
1987 4.2
1988 5.2
1989 4.2
1990 2.1
199 -
1992 -
1993 -
1994 -
1995 -
1996 -
1997 -
1998 -
1999 -
2000 -
2001 -
2002 -
2003 -
2004 -
2005 -
2006 -
2007 -

Source: Based

on Exhibits

7-2 and 7-6.
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amount of area potentially foreclosed to fishing in the Bering Sea is

presented in Exhibit 7-12,

Once the types and amounts of structures are determined it is necessary
to consider the relative location of OCS structures in major fishing
areas within each lease sale area. In Exhibit 7-13, the probable area
of geologic potential in the North Aleutian Shelf is shown. Production
platforms and exploration rigs are assumed to have an evenly distributed
probability of being located throughout the area of geologic potential.
Given a trunk pipeline to Morzhovoi Bay (as explained in Section 4.0),
the pipeline's location also has an evenly distributed probability of

being located in the potential pipeline area shown,

Exhibit 7-14 shows the area of geologic potential in the St. George
Basin. Exploration rigs have even chance of being distributed
throughout the area shown. In Exhibit 7-15, the area of geologic
potential for the Navarin Basin is shown. Production platforms”and
exploration rigs can be thought of as having an evenly distributed
chance of being located throughout this area. Also, given a trunk
pipeline to St. Mattheﬁ (as explained in Section 4.0), the pipeline has
an evenly distributed probability of being located in the area shown as
the potential pipeline area.

Exhibit 7-16 shows the area of geologic potential in the Norton Basin.
The exploratory rigs expected in the Norton Basin can also be thought of
as having an evenly distributed probability of being located throughout
the area shown. Catch loss calculations for each lease sale were based
upon information presented in Section 3.0. Herring were projected to be
caught in the Navarin Basin (Table 3-18) and in the St. George Basin
(Table 3-11). However, herring were believed to be sufficiently pelagic
so as not be affected by space losé. Shellfish (King and Tanner Crab)
can be effectively fished around subsea obstructions (which, as will be

shown, accounts for the major portion of catch loss).

~419~



Exhibit 7-12

Total Potential Space Loss Due to OCS
Structures in the Bering Sea
(square miles)

Exploration Product ion Subsea Trunk Gathering
Year Rigs Plat forms Completion Pipeline. Line
1984 - - - - -
1985 - - - - -
1986 6.1 - - - -
1987 121 - - - -
1988 13.1 - - - -
1989 13.1 - - - -
1990 7.1 - - - -
1991 2,0 0.8 4,5 63 -
1992 1.0 1.8 13.5 128 -
1993 - 2.9 21.0 255 20
1994 - 3.6 27.0 255 43
1995 - 4.0 40.5 255 73
1996 - 4.0 40,5 255 95
1997 - 4.0 40.5 255 103
1998 - 4.0 40.5 255 103
1999 - 4.0 40.5 255 103
2000 - 4.0 40.5 255 103
2001 - 4.0 40.5 255 103
2002 - 4.0 40.5 255 103
2003 - 4.0 40.5 255 103
2004 - 4.0 40.5 255 103
2005 - 4.0 40.5 255 103
2006 - 4.0 40.5 255 103
2007 - 4.0 40.5 255 103

Source: Based on Exhibits 7-2 and 7-7.
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Exhibit 7-13

I
Potential Location of O0ffshore Structures ) N
in the North Aleutian Shelf __4gg§>

165°
59°
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NORTH ALEUTIAN SHELF LEASE SALE AREA
INCLUDING THE 1/2°x 1° GRID AREAS

“ioT Area of Geologic
% Potential

“fl Potential Pipeline
» Location

Source: Dames and Mcore, et. al. 1982
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Exhibit 7-14

Potential Location of Offshore
Structures in the St. George Basin

599

—158°

Source:

ST. GEORGE BASIN LEASE SALE AREA
INCLUDING THE 1/2°x 1° GRID AREAS

Area of Geolo,ic Potential

BLM, 1981
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Exhibit 7-15 63°

Potential Location of O0ffshore
Structures in the Navarin Basin

A ' , 62°

10

R -~

59°

\\\ 58°

180° 175°

NAVARIN BASIN LEASE SALE AREA
INCLUDING THE 1/2°x 1° GRID AREAS

Area of Geclogic . Potential Pipeline
Potential Location

Sources Centaur Associates, Inc. et. al., 1983
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For these calculations, it was assumed that Pacific cod and flatfish
were fished exclusively by bottom trawls (although a significant portion
of Pacific cod may be caught by longlines, this calculation functions as
an upper bound). It was projected that 85 percent of the trawling for
pollock and "other groundfish", which is basically an incidental catch
in the pollock fishery, was conducted by bottom trawls (as opposed to
pelagic trawls which are not affected by subsea obstructions). This is
based on the relative portion of foreign trawl activity over the past
five years (Centaur Associates, et. al., 1983).

For each of the species groups, the percent of each lease area in the
area of geologic potential was estimated based on the historical catch
data (Appendix A). This was used to estimate the portion of catch
potentially affected by platforms and exploration rigs. Similarly, the
percent df catch in the potential areas of pipeline location was
calculated for the North Aleutian and Navarin Basins. Taking this times
the percentage expected to be harvested by bottom trawls gives the
percent of catch potentially affected by subsurface structures in these

two lease sales.

Given the area foreclosed to fishing, one method of estimating catch
loss is to assume that the catch loss is proportional to the area
foreclosed. This results in an overestimate, however, because fish will
move in and out of the closed area and have a certain probability of
being caught while outside of the buffer zone. In nrder to estimate
this effect a Markov random movement type of probabilistic model of fish
movement and catch was used. In this model a series of states were
defined corresponding to spatial areas occupied by a stock of fish., The
spatial areas are long, thin rectangles spaéed within, and to either
side of, the buffer zone. In any given period of time a fish in a given
state has a certain probability of moving to either state adjacent to
it. In addition, for those states outside the buffer zone there is a
probability that a fish will be caught and enter a state known as
"ecatch"., The width of the buffer zone is defined by a parameter "b"
measured from the center of the structure to the edge of the buffer

zone. The model estimates catch loss as a function of the area of water
foreclosed (i.e., size of the buffer zone), a measure of the relative
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distance that a given species of fish randomly moves over a given period
of time defined as the dispersion coefficient na2n (the parameter

naln jg analogous to the variance of the probabilistic distribution of
the total distance fish move from a given point over time and is used to
estimate the probability of moving from one spatial state to another in
the model), and a measure of the intensity with which fish are being
exploited defined as "F", the instantaneous fishing mortality in fishery
population dynamics. This is used to estimate the probability that a
fish will be caught in the model. A detailed description of the model
is presented in Appendix C.

For the catch loss calculations, the species expected to be affected
from Section 3.0 were divided into those shown in Exhibit 7-17 for each

lease sale.

Exhibit 7-18 shows the parameters used for the Bering Sea catch loss
estimate. For a given stock of fish, the dispersion coefficient, can be
estimated based on relative movement as may be indicated from tagging
data. Unfortunately, there appears to be no adequate data for
estimating ng2n directly applicable to the Bering Sea species.

However, data for analogous (i.e., species from other regions believed
to be similar in terms of their movement behavior) species were used.
For pollock and Pacific cod "aZn wag assumed to be that for North Sea
haddock. For flatfish and for other groundfish "aZ" was assumed to be
that for winter flounder. The instantaneous fishing mortality, "F", was
estimated to be in the range of 0.4 to 0.6 based on biomass estimates
and expected catch from the North Pacific Fishery Management Council
(1977a). As presented in Appendix C, these parameters can be used to
calculate a parameter termed the catch loss parameter which is the
expected loss in catch for the case where one percent of the fishery is
foreclosed to fishing. For other areas the estimated catch loss is
scaled accordingly (i.e., if two percent is foreclosed, the catch loss

as a fraction of catch is two times the catch parameter).
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Exhibit 7-18

parameters for Calculating Estimated Catch Loss

Catch Loss
Daily Dail Parameter
Species __3? a%/b F M
Pollock 2.2 8.8 0.4-0.6 0.00004
Flatfish! 0.03 0.12 0.4-0.6 0.0005
Other
Groundfish?®  0.03 0.12 0.4-0.6 0.0005

Includes flounders, yellowfin sole and turbots.
Includes rockfish, atka mackerel, and other incidental catch.

Source: Daily a2 for pollock and Pacific cod assumed to be that for
haddock and for flatfish and "other groundfish" that of winter

flounder (Centaur Associates, Inc., 1981). F is based on data
from NPFMC (1977a). The parameter "b" is the width of the
buffer area and is taken as one half mile.
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The data given above are then used to estimate the catch loss for each
lease sale and for the cumulative Bering Sea case for surface structures
(exploration rigs and production platforms). Catch loss for the North
Aleutian Shelf are given in Exhibit 7-19; catch loss estimates for the
St. George Basin in Exhibit 7-20; catch loss estimates for the Navarin
Basin in Exhibit 7-21; catch loss estimates for the Norton Sound in
Exhibit 7-22 and catch loss estimates for cumulative Bering Sea OCS
development in Exhibit 7-23,

Shown is the projected catch by domestic vessels by five year interval
by lease sale from Section 3.0. The portion of this catch that is
estimated to be caught in the area of geologic‘potential throughout
which the production platforms and exploration rigs can be expected to
be located is then shown. This was calculated from the percent figures
given in Exhibit 7-17. The portion of this area expressed as a percent
(note that this is a fraction of one percent) occupied by the area
foreclosed by surface structures from Exhibits 7-8 through 7-12 is then
presented. This is taken times the catch in the area of geologic
potential to estimate what the catch loss would be assuming that catch
loss were simply proportional to the portion of area foreclosed. The
catch loss parameter from Exhibit 7-18 is then applied to this number
(to do this the catch loss parameter is first divided by 0.01 since it
represents the loss of catch for a situation where one percent of the
area of a Fishery is foreclosed to fishing) to estimate the catch loss

based on the random movement model.

The results indicate that the catch lost as a result of 0CS surface
structures in the North Aleutian shelf is negligible. In the St. George
Basin during 1987 when exploration occurs, a total of 0.26 metric tons
of catch is estimated to be lost with a value of $113.6 in 1982 dollars.
Note that the value of the catch in each of the projected impact periods
is based upon the average projected ex-vessel unit value of the affected
fisheries from Section 3.0, Table 3-4. As stated in Table 3-4, the 1982

base prices used to project the value of catch loss are: pollock -- six
cents per pound; Pacific cod -- 24 cents per pound; flatfish --33 cents
per pound; other groundfish -- 33 cents per pound.
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In the Navarin Basin in 2007 when domestic fishing activity is projected
to be at its peak, the total estimated catch loss due to surface
structures is projected to be 0.27 metric tons or 31.7 dollars. Norton

Sound should have neglibible catch loss due to OCS surface structures.

Catch loss for subsurface OCS structures were also estimated in the
North Aleutian and Navarin areas is a manner similar to that used to
determine catch loss' for surface structures. Calculations were based
upon the assﬁmption that bottom trawlers do not trawl across pipelines.
It was also assumed that they do not trawl in the vicinity of subsurface
completions. For subsurface structures in the North Aleutian shelf
(Exhibit 7-24) the total catch loss in 2007 is projected to be 0.45
metric tons which equals about $249 in value (values of species based on
Table 3-4 as described above). Navarin Basin losses are projected to be
21.6 metric tons or $9,075 in the peak year of fisheries development,
2007, as shown in Exhibit 7-25. Total Bering Sea catch loss in 2007
(Exhibit 7-26) resulting from subsurface structures is projected to be
40.0 metric tons or about $9,324.

7.1 Additional Potential Catch Loss Impacts

Because of the uncertainties involved with OCS development, it is
possible that scenarios other than those given in Section 4 could occur.
While the possibilities for OCS development are many (including
exploration in all four lease sales and development in just the Navarin
and North Aleutian, there are hundreds of combinations of exploration
and development alternatives). Rather than present an exhaustive review
of catch loss in the Bering Sea given the myriad of exploration and
development alternatives, this section presents the results of the catch
loss model in five-year increments on fisheries in the St. George and
Norton Basins if exploration and development occurs. Mean development
scenarios for the Norton Sound and St. George Basins were obtained from
RLM (1982) and BLM (1981). The number of structures and miles of
pipeline were obtained from these sources and the potential amount of
space loss calculated according to the text are given in Exhibit 7-27
for the Norton Sound and in Exhibit 7-28 for the St. George Basin.
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Exhibit 7-27

Norton Sound Mean Development and Production

Scemario
Exploration Production Pipeline
Year Rigs Plat forms Miles
1987 4 3 0
1992 0 9 186
1997 0 9 186
2002 0 9 186
2007 0 9 186

Potential Space Loss Due to Structures (square miles)

Exploration Production Pipeline
Year Rigs Platforms Miles
1987 4.1 0.8 1]
1992 0 2.3 93
1997 0 2.3 93
2002 0 2.3 93
2007 0 2.3 93

Source: OCS development scemaric from BLM, (1981). Area calculated
from text.
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1987
1992
1997
2002
2007

1987
1992
1997
2002

2007

Source:

Exhibit 7-28

St. George Basin Mean Development Scemario

Exploration Production
Rigs Platforms

5 4

0 11

0 1"

0 1"

0 1

Pipeline
Miles

0
611
611
611
611

Potential Space Loss Due to Structures (square miles)

Exploration Production
Rigs Platforms
5.2 1.0

0 2.9
0 2.9
a 2.9
0 2.9

0CS development scemario from BLM, (1982).
from text.
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Pipeline
0
306
306
306

306

Other calculations



The results presented here are based upon similar methodologies and
calculations as presented in Section 7.0. Estimates of fishery stocks
were obtained from Appendix A. Measurements and area calculations come
from Exhibit 7-14 for the Norton Basin. Identical parameters for
measuring the size of the OCS areas precluded and the amount of catch
loss were used herp as in previous calculations. The results of the
catch loss calculations for St. George Basin due to surface structures
are given in Exhibit 7-29. The results of catch loss calculations for
the Norton Basin due to surface structures are given in Exhibit 7-30.
St. George catch loss calculations for sub-surface structures are given
in Exhibit 7-31. Norton Basin catch loss calculations for sub-surface

structures are given in Exhibit 7-32.
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8.0 LABNR IMPACTS

Labor impacts can potentially take place in the following sectors

associated with the commercial fishing industry:
o harvestino,
o0 oprocessinag, and
o support industries.

Support industries include marine repair and other business
establishments providing coods and services to the commercial fishing
industry. Competition for labor in the support industries has
historically taken place most notably among skilled technicians
including diesel mechanics, electronic repairmen, and welders. Usually
these people are not bid away to directly work in direct 0CS jobs.
Rather the demand for repair and other skilled services required by OCS
development increases. This increased demand for these services and
skills may raise costs or create temporary shortages for these skills

(Centaur Associates, 1981).

However it was found that in lnalaska/Dutch Harbor, which is the focal
point of shore-hased interactions between.the two industries, 0CS
development may have positive benefits. Currently, for major diesel and
other types of repairs, mechanics must frequently be flown in from other
parts of Alaska. O0CS development could spur the development of a
sionificant amount of shore-based supoort activity for these types of
gervices in llnalaska. This would increase the availability of such
services to the fishina industry by having such services more available
locally. 0CS activity could create a large enouch "market" for such

services that more extensive repairs could be undertaken locally. In
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many instances this would decrease costs by eliminating the need for

expensive travel.

Exhibit 8-1 shows the total harvestina (fishermen) and processinag
employment projections for Rerinag Sea fisheries based on data from
Section 3.0. Processina emplovment is broken down into employment on
processina vessels at sea and onshore processina plants. Future fishing
industry labor requirements for the Rering Sea are also assessed in
terms of local versus non-local employment. Here local employment
refers to persons livina permanently in the Aleutian Islands Census
Division on a more or less year-round basis. Non-local employment
refers either to harvesting or processing employees who work either on
transient vessels or reside temporarily on a seasonal basis in the area.
Current fishery employment in the Aleutian area is predominantly

non-local.

The great majority of the persons currently workina on crab vessels
operating out of Unalaska and the other Aleutian ports have a permanent
residence elsewhere, either one of the other main population centers of
Alaska as a whole, or Seattle and other fishina ports of the
northwestern part of the "lower 48" states. In fact in 1977 only 12
permanent residents of linalaska derived their primary income from

fishina (Alaska Nepartment of Community and Reaional Affairs, 1979).

It is possible that this situation may change over the years as the
aeneral population of Unalaska and the Aleutians grows such that the
infrastructure and urban facilities develop to the point that will
encourage the in-miaration of a permanent fishino industry employment
core. The major factor that would encourage this would be the eventual
development of land-based aroundfish processing which would tend to be
on a vear-round basis rather than the current seasonal basis to crab

processing. Factors that may discourage this however, would be the
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propensity of vessels to establish home ports and for crews to choose to
reside closer to major population centers. Until now most new residents
of llnalaska have tended to he emploved in govermment, manaaement, or

service industries and not the fishing industry.

Roth bottomfish and NCS development are expected to'contribute to
population arowth in Unalaska/Dutch Harbor. Also, the port's role as
the central trans-shipment point in the region will continue to be
enhanced, addina to overall growth (Peat, Marwick, Mitchell and Co. et.
al., 1981). Associated growth in the construction and services sectors,
and total community employment and population are also expected to
increase. Additionally, the future resident population of Unalaska is
expected to show a disproportionate number of unattached adults with
relatively few children and older person (Alaska Consultants, Inc.,
1981).

In order to project the pattern of the degree of local residence in the
Rering Sea fisheries, examples were drawn from the other fisheries in
Alaska. Non-residents of Alaska form a sionificant portion of the
Alaskan kinag crab fishery. In 1980-81 the followina percentage of
vessels from each respective fishinn area were registered to
non-residents: Southeastern Bering Sea - 67 percent, NDutch Harhor - 41
percent, Adak -94 percent, and Northern Rerina Sea - 84 percent.
Approximately 72 percent of the total catch from all these areas was
taken by non-residents (NPFMC, 1981). In contrast, in the Alaska
halibut fishery the percentage of non-residents holdina use permits for
vessels greater than five tons has been approximately 15 percent in
recent vears (NPFMC, 1978a).

This pattern can be interpreted as' follows. The king crab fishery

developed quite rapidly in the 1970's creating a continuing demand for

employees. The halibut fishery is relatively mature and has a very
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short season. Thus, it is difficult for non-residents to gear up for

the short halibut season.

Since the groundfish fishery is expected to be developinqg steadily, it
could be exﬁected that the residence patterns will be similar to those
for the king crab fishery. Thus for the projections for local residence
for fishermen in Exhibit 8-1, it is assumed that 16 percent of fishermen

will he residents of Alaska.

Furthermore, if "local" residence is taken to mean residence to the
Aleutian Census Division, residence of Alaska groundfish fishermen will
be split between "local" and other areas of Alaska. Alaska's bottomfish
resources are split between the Rering Sea/Aleutian area and the Gulf of
Alaska on a roughly 75 percent/25 percent basis. On the one hand there
would be a tendency for the vessel, crew, and processing bases to be in
ports nearer to the Gulf of Alaska such as Kodiak, Seward, Yakutat, or
Sitka which are also closer to major population centers. 0n the other
hand, having crews based at Unalaska or other Aleutian sites would
reduce travel for vessels concentratina on Bering Sea fisheries. Rased
on the above it is assumed that roughly 50 percent of BRerina Sea
fishermen who are Alaska residents would eventually reside within the
Aleutian Census Division. A certain period of time would be required
for places such as Unalaska to develop the necessary infrastructure and
housing facilities to support in-migration. Thus eight percent (16
percent times 50 percent) of Bering Sea fishermen are assumed to have

"local" residence by 1992.

Fxhibit 8-1 also shows projections of the number of domestic employees
on catcher/processor vessels. Initially, a substantial proportion of
sea;based processing will be done on foreian vessels through joint
ventures. However, over the years a greater proportion of sea-based

processing is expected to be performed by domestic catcher/pfocessors.
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The projections for domestic catcher/processor employment in Exhibit 8-1
assumed that in 1987 25 percent of the processing vessels projected for
the Rering Sea would be domestic vessels, 1t was assumed that 40
percent of the vessels projected in 1992 would be domestic, 50 percent
in 1997, 55 percent in 2002, and 60 percent in 2007, It is estimated

that there are 60 employees per processing vessel.

On these domestic vessels it is expected that procesing workers will
initially follow the traditional pattern of transient non-local
employment in Unalaska, but will increasingly adopt "local" residence in
a pattern similar to that for fishermen. However, the percentage of
sea-based processina employees having local residence in the Aleutian
area was assumed to be half of the above fiagures for fishermen because
of the larger size and aeographic range of the vessels. Thus it was
assumed that four percent of employees on domestic processing vessels

would have "local" residence by 1992,

Emplovment associated with 0CS developmeént in the Bering Sea is hiahly
seasonal, particularly in the exploration and construction phases.
Employment on vessels is mainly associated with supply and other support
vessels. Construction employment is mainly associated with the
construction of the oil and gas terminals and the pipeline. In fact
much of the NCS employment are jobs which by virtue of their skill
requirements do not compete in the local or general reqional labor
markets and which will likely require specialized skills and be filled
from outside the area. Only construction activity and perhaps
employment on vessels of fer sianificant alternative employment
opoortunities for fishermen in the early phases of development. With
reqard to employment on vessels, licensing requirements (which do not
apoly to the smaller fishing vessels) would be an impediment to labor
transfer. In the latter production phases of development there would be

a areater tendency to absorb local residents.

-451-



It has been found (Centaur Associates, Inc, 1981) that, historically in
areas where there has heen concurrent fishing and OCS oil and qas
development activity, there have not been significant labor market
interactions in the fish harvestinag sector. This has typically been
hecause fishermen could expect to earn more in fishing than in the 0OCS

jobs for which they could qualify.

Data from the Alaska Department of Labor (1983) and the Alaska
Commercial Fisheries Entry Commission (1983) on aross earnings to
fishermen engaaed in Berina Sea fisheries for halibut, king crab, Tanner
crab, and aroundfish are presented in Exhibit 8-2, The aross earninas
per crew member are not a reliable indicatar of net amounts actually
received by fishermen because they do not consider vessel operatingo
expenses and such data are aenerally skewed by the fact that much of the
activity is seasonal or part time. Also, individual fishermen may
participate in more than one fishery. Gross earnings for dedicated
full-time fishermen may he substantially higher than the fiqures
presented in Fxhibit 8-2.

As an indicator of the potential net income to fishermen in this area
Browning (1980) reported that (apparently for the late 1970's) each
crewman's earnings on a particular Tanner and king crab vessel was
$97,000 (for a seven month season) and that "it is virtually impossible
to find a crewman's job unless you have a relative who owns a crab boat
or know a skipper personally". This may have been a particularly
successful vessel. However, this figure is indicative of the hiagh
potential incomes that existed in those years. In recent years because
of reduced catch levels, income has fallen considerably in the crab

fisheries as is indicated in Fxhibit RB-2,

As a general conclusion it appears that in cood years fishermen's

earnings could not be matched by 0CS-related employment in the positions
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for which most fishermen could qualify. Thus it is highly unlikely that
0CS development will have any adverse impact on employment in the fish

harvesting sector.

In fact it has been noted that OCS jobs could provide supplemental or
contra-cyclical employment opportunities in times when the fishing
industry is depressed (Centaur Associates, Inc., 1981). This is not an
adverse impact, but is actually a positive benefit. The king and Tanner
crab fisheries typically operate hetween September and May or June.

Thus some of the seasonal NCS employment such as construction could
provide contra-cyclical employment. Also, the CS industry can provide
benificial employment opportunities durinag periods when a fishery is

depressed such has been the case in the crab fishery recently.

In the processing sector (Centaur Associates, 1981) it was found that in
isolated labor markets which are heavily dependent on fishing,
significant labor impacts on fish processing employment occured in
certain areas. Fish processing establishments found availability of
labor to be a problem and there was a tendency to bid up wages causing
cost impacts on processors. However this only occured in those cases
where fish processina employment was a great percentage of the total
local labor market and potential OCS job opportunities caused
siagnificant local labor shortages and labor cost increases.

In view of this, certain unique characteristics of the employment
associated with Berina Sea (CS development with respect to fish
processina must be noted. The majority of shoreside effects (hoth 0OCS
and fishing related) will occur around Dutch Harbor/!inalaska.
Currently, virtually all fish processina (which is now mainly crab)
workers are imported from outside the State, typically on six month
contracts. These contracts includes airfare from a point which is
usually Seattle (Alaska Department of Community and Regional Affairs,

1979). This pattern will probably continue in the early phases of
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Rering Sea development. However, as groundfish processing develops,
there may be in-miaration as processing workers develop permanent
resident status within the Aleutian Island.Census Division. Assuming
that impediments to in-miaration such as lack of housina and
infrastructure can be overcome, it could be expected that a substantial
proportion of the onshore processing employees presented in Exhibit'8—1

would become "local" residents.

The in-miaration of processing workers would be occuring at about the
same time period as the in-migration for 0OCS develooment. Thus the
lahor pool for fish processing as well as the potentially competitive
NCS jobs for the Bering Sea can he thought of as consisting of all of
Alaska, and parts of the Northwest of the "lower 48" states. In such a
large labor market the effect of OCS lease activity would not be

siagnificant on recruitment.

Thus it can be concluded that OCS activity will have little adverse
effect on employment in either the processina or harvesting sectors.
There is a positive benefit, if anything‘associated with additional
employment opportunities during periods of poor earnings in the fishery.
However, there would be a secondary type of conflict, not within the
labor market itself. The development of 0OCS resident employment would
tend to exacerbate competition for housing opportunities and strain the
community infrastructure durina those periods when resident employment

associated with aroundfish development would be arowina rapidly.
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9.0

LITERATURE AND REFERENCES CITED

This section presents literature and other references cited for sections
1.0 through 8.0. The bibliography for Appendix B, Technical Memorandum
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Appendix A

Included in this appendix are historical yearly catch, total projected
domestic catch, and projected number of domestic fishing boat-days for 1987,
1992, 1997, 2002, and 2007. This information is broken out by one degree by
one-hal f degree reporting grids.

These historical and projected data are presented for the lease sale
areas of the North Aleutian Shelf, the St. George Basin, the Norton Basin,

and the Navarin Basin.

This inFormatidn is presented as a background to the fishing industry
projections of Chapter 3. The following charts were developed as part of the
projections, and were used later in the impact analysis. The interested
reader may use the charts to determine concentrations of catches and vessel

acfivity within each planning area. The figures show:

o Historical Yearly Catch: The average (1971-1982) annual catch for
a basin, apportioned into the 1/2 x 1° sub-areas, based on average

proportions. This includes foreign and domestic harvest.

o = Total Projected Domestic Catch: The annual catch taken when MSY is

fully utilized by the domestic industry, at some future time.

) Projected Domestic Catch, Year X: As the domestic industry dis-
places foreign operations, it will take an increasing proportion of

a basin's MSY. These figures show that catch for that year.
o Projected Number of Domestic Fishing Boat-Days, Year X: The number
of boat-days reguired the harvest the projected catch, for that

year.

The reader is also referred to the discussion of Methodology at the

beginning of Chapter 3.
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KING CRAB
TANNER CRAB

NORTH ALEUTIAN SHELF LEASE SALE AREA

TOTAL PROJECTED DOMESTIC CATCH

-471-

IN METRIC TONS



165°

59° : ] ’\//’}k:?o°

1.9 4.93 .22 .14 .1
58°

9.62 27.92 5.19 .22 .23 2,49 0

72.78 17.37 23,01 17.23 1.14 1.63
57° /

129.1 69.18 6.69 /

y

315.73 204,71 46.7% 46.7 .32 -
560 / e

454,39 265.52 0 / —
550 ’_/ s

PROJECTED NUMBER OF DOMESTIC FISHING BOAT-DAYS,
CATCH RATE

-472-

NORTH ALEUTIAN SHELF LEASE SALE AREA I

TOTAL:

= 80 METRIC TONS/DAY



165° -
* r\/\‘\:soo
0 .2 0 [} 0
0 1 0 0 NS
0 48.8 0 0 0
22.4 46 2:2 1.6 1.2
2.4 1.4 3 0 ]
° 0 '] 0 0 ¢
587 4.3 0 0 0 0 0
17.4 37.7 0 .1 W1 [)] 0
380.3 1092.1 Q Q 0 78 0
6.2 31.2 62.3 2.6 2.7 10.4 0
0 Q 0 0 0 0 i}
0 ¢ 0 0 0 [’ 0
122 1.1 9.7 0 0 0
45.2 29.1 7.5 0 0 0
2125.7 214.5 282.8 0 0 78
1.6 16.7 7.4 27.6 13.7 0
1521.3 732.1 4461 780.7 0 0
570} 33.6 51.4 43,5 413.9 0 0
251.2 554.6 34.5 /
489.5 19.4 9.9
4126.6 1330.7 136.5
2 1 18 _
0 1] 0
g 1} 1]
1077.1 1053.8 0 4
531.6 184 0
5345.1 3773.6 0
3 3 0
5973.3 4274 2075.6
56°]—2c7:9 §76.3 1663.9 -~
3853.8 1659.4 0 /
710.2 767 0
10414 7059.7 0
8'2 6" g LEGEND FOR EACH GRID:
%39 g g POLLOCK
228. / FLATFISH
1225'9 PACIFIC COD
b OTHER ROUND FISH
550)8 KING CRAB
TANNER CRAB

NORTH ALEUTIAN SHELF LEASE SALE AREA

PROJECTED DOMESTIC CATCH, 1987, IN METRIC TONS

-473-



165°
59° ] /\/\\1’«600
\NJ
31 1.22 .06 02 .01
58°
5.07 14,57 .78 .03 0 1.11 0
48.12 13.08 11.79 15.28 .17 .98
57° 7
80.82 31.31 2.49 /
191.69 124,52 46.74 46.7 15
56° I//_,—:—~
187.28 116.08 / :
31.86 /
55°

NORTH ALEUTIAN SHELF LEASE SALE AREA

PROJECTED NUMBER OF DOMESTIC FISHING BOAT-DAYS, 1987:
= 80 METRIC TONS/DAY

CATCH RATE

~474-



N
e

.__.*"".‘ e —
-

165°
59° ’/\\Leo°
0 R 0 0 0
0 1.4 ] 0 \J.l
0 65 0 0 0
44,9 91.9 4.4 3.3 2.3
2.4 1.4 3 0 0
a0l ¢ 0 0 0 0
3853 8.5 0 3 3 3 3
26.1 6.6 0 .1 . 0 0
507 1456.1 0 0 0 1lo4 0
12.3 62.4 124.7 5.2 5. 20,8 0
0 0 ] Q 0 0 0
[ 0 g 0 0 0 0
244 2.2 183.3 0 0 0
67.8 43.7 11.2 0 0 0
2834.3 286 377 0 i3 104
3.3 29.5 162.8 55.1 27.4 o
1521.3 732.1 446, 1 780.7 0 0
570|336 51.4 43,4 413.9 0 0
502.5 1109.3 69 /
734.3 29.1 14.8
5499.5 2574.2 182
A .2 36
0 0 Q
0 0 0
2154.1 2107.6 0 [1] . y
797.4 275.9 0 0 2,
9126.8 5031.5 0 3} 13
.6 .6 i 0 1]
5973.3 4274 2075.6 760.5 0
se0] 997-9 676.3 1663.9 2975.8 10
7707.7 1318.9 0 /
1065.3 850.5 0
13885.3 9412.9 a
8.5 .8 0
0 0 [+]
Q 2 i)
1187.9
343.2
o2 LEGEND FOR EACH GRID:
o 0 POLLOCK
55 FLATFISH
PACIFIC COD
OTHER ROQUND FISH

KING CRAB
TANNER CRAB

NORTH ALEUTIAN SHELF LEASE SALE AREA

PROJECTED DOMESTIC CATCH, 1992, IN METRIC TONS

-475-



365°
X ‘ ) p/\l«soo
.59 2 . .09 L0 .03 /
58°
6.87 19.8 1.56 07 .07 1.56 0
58.8 14,31 15.05 15.62 .30 1.3
57° //
84,21 46,41 3.77 "”’,/fﬂff
y
237 154.57 46.74 46.7 .2
560 /A
283,33 169.79 o/
47,92 //
55°

NORTH ALEUTIAN SHELF LEASE SALE AREA

PROJECTED NUMBER OF DOMESTIC FISHING BOAT-DAYS,
CATCH RATE

= 80 METRIC TONS/DAY

=476-

1992:



(V1]

56°

65°
' AN

0 .6 0 0 0
0 2.9 0 0 \“‘{1
0 81.3 0 0 0
74.8 153.2 7.4 5.5 3.9
2.4 1.6 3 0 0
1] 0 1] b] 0
6.3 13.6 2 0 0 0
52.2 113.1 Q .2 ] 1]
633.8 1820.2 207.8 0 130 0
20.6 104 0 8.7 34,7 0
0 Q 0 0 0 0
9 0 0 0 ] 0
390.5 3.5 293.4 0 0 9
135.6 87.4 22.4 0 0 0
3542.8 357.5 471.3 0 4] 130
5.5 49.1 238 91.8 45.6 0
1521.3 732.1 4461 780.7 0 0
33.6 51.4 43.4 413.9 0 0
803.9 1774.8 110.3 /
1468.6 58.3 29.7
6874, 4 3217.8 227.5
B .3 ’ 60.1 .
0 0 0
"] 1} 0
3446.6 3372.1 1] 0 1.2
1594.8 551.8 0 [} 4.6
11408.5 £289.3 a 0 16.3
1 1 o 0 0
5973.3 4274 2075.6 ' 760.5 9
907.9 676.3 _1663.9 2975, 8 ey,
12332.3 5310.2 0
2130.5 171 o
17356.6 11766.1 0
?J ;3 g LEGEND FOR EACH GRID:
g 2 2 POLLOCK
b0 s ,//' FLATF ISH
2876.5 PACIFIC COD
1.
1.8 ’_/ OTHER ROUND FISH
] KING CRAB

TANNER CRAB

NORTH ALEUTIAN SHELF LEASE SALE AREA

PROJECTED DOMESTIC CATCH, 1997, IN METRIC TONS

-477-



165°
* _) /\/\\1\600
\NJ

.97 2.99 .13 .07 0
58°

8.91 25.64 2.5 .11 0 2,06 0

70.37 16.01 18.93 16.08 .57 1.63
579 //,

116,34 63.14 5.34 "””’,fff

y

291.65 189.56 46.76 46 .7 28
56° /,_‘

397.92 234,73 o/

§8.31 //
55°

NORTH ALEUTIAN SHELF LEASE SALE AREA

PROJECTED NUMBER OF DOMESTIC FISHING BOAT-DAYS, 1997:

CATCH

RATE

= 80 METRIC TONS/DAY

-478-

[



165°

590 ,‘/\;so°
0 8 0 0 \_Jo
0 3.4 ) 0 .1
0 81.3 0 0 0
89.8 183.8 8.9 6.6 4.6
2.4 1.4 3 0 ¢
0 0 0 0 0

a2n0

58— 17 0 0 0 0 0
60.9 132 0 3 4 0 0
633.8 1820.2 0 0 0 130 0
24,7 124.9 249.3 10.4 10.8 41.6 0
0 0 ) 0 0 0 0
0 0 0 0 0 0 0
488.1 4,3 366.7 0 ) 0
158.1 102 26.2 0 0 0
3542.8 357.5 471.3 0 0 130
6.6 59 285.5 110.2 5.7 0
1521.3 732.1 446.1 780.7 0 0

20 33.6 51.4 434 413.9 0 0

5 BRULL) Z7218.5 137.9
1713.3 68 3.6
6874.4 3217.8 227.5
.8 4 72.1
0 Q 0
0 0 0
4308.3 4215.1 [} 0 1.5 4
1860.6 643.9 0 0 5.3
11408.6 6289.3 0 0 16.3
1.2 1.2 0 0 0
5973.3 4274 2075.6 760.5 0

56913979 676.3 1663.9 2975.8 L0
15415.4 T637.7 ]
2485.6 1984.5 0
17356.6 11766.1 0 . .
17 1.5 0 LEGEND FOR EACH GRID:
g g g POLLOCK
2375.8 _ FLATFISH
g%g PACIFIC COD
1.9 OTHER ROUND FISH

o 0 KING CRAB

55 TANNER CRAB

NORTH ALEUTIAN SHELF LEASE SALE AREA

PROJECTED DOMESTIC CATCH,

2002, IN METRIC TONS

~479-



__les°®
59° l ] 160°
\\J
1,15 3.38 .15 .08 0
58°
9.09 26.18 3.12 .13 .14 2.1% 0
71.88 16.33 20.49 16.31 .68 0
57° //
119.92 68,81 5.9 /
305.75 201.25 46.74 46.7 29
560 —
440.93 254.87 0//
75.69 //
55°

NORTH ALEUTIAN SHELF LEASE SALE AREA

PROJECTED NUMBER OF DOMESTIC FISHING BOAT-DAYS, 2002:
= 80 METRIC TONS/DAY

CATCH RATE

-480~



—_— P >_. -
o’
1659
59° n/‘\:\em
0 8 0 0 N\_Jo
0 4.8 0 o] 0
Q 81.3 0 i} ) 1]
149.6 306.4 14,8 10.9 10.9
2.4 1.4 3 0 Q
sgol° 0 0 9 0
° 7.9 17 0 a 0 0 0
87 188.5 0 b .6 0 0
633.8 1820.2 0 0 o] 130 g
41.1 208.1 415.5 17.3 18 69.4 0
1] 0 0 0 ] 0 a9
0 0 a [} 0 Q 0
438.1 4.3 366.7 4] 0 0
225.9 145.7 37.4 0 0 0
3542.8 357.5 471.3 0 Q 130
10.9 98.3 475.9 183.7 91.2 0
1521.3 732.1 Li46.1 780.7 a 0
570 33.6 51.4 L3, 4 413.9 o] 1]
1004.9 2218.5 137.9 /
2L447.6 97.1 49.4
6874. 4 3217.8 227.5
1.3 .6 120.1
0 0 "]
Q ") 0
4308.3 4215.1 0 0 1.5 4
2658.1 919.8 1] 0 7.6
11408.6 6289.3 0 0 16.3
1.9 1.9 0 0 0
5973.3 4274 2075.6 760.5 0
560 907.4 676.3 1663.9 2975.8 —
15415.4 6637.7 a
3550.9 2834.9 0
17356.6 11766.1 0
28.3 2.6 0 LEGEND FOR EACH GRID:
Q n 0 POLLOCK
2375.3 ’//’ FLATFISH
2876.5 PACIFIC cOD
3.2 / OTHER ROUND FISH
55° KING CRAB
! TANNER CRAB

NORTH ALEUTIAN SHELF LEASE SALE AREA

PROJECTED DOMESTIC CATCH, 2007, IN METRIC TONS

-481-



165°
59¢° ﬂ 160°
\\J
1.9 4.93 .22 .14 .1
58°
9.62 27.92 5.19 .22 .23 2,49 0
72.78 17.37 23,01 17.23 1.14 1.63
57° ’/r
129.1 69.18 6.69 /
315.?3 204,71 46.74 46,7 .32
56° /A
454,39 265.52 0 /
55°

NCRTH ALEUTIAN SHELF LEASE SALE AREA

PROJECTED NUMBER OF DOMESTIC FISHING BOAT-DAYS,
CATCH RATE

2007:

= 80 METRIC TONS/DAY

-482-



170° 165°

" 599
v
167023 I0175 10122 3008 730 18 513 3844 524
148976 101247 8801 2541 207 3 15 2 13
5769 5010 800 681 20 5 444 1563 457
4085 1765 226 44 2 3 6 16 4
4179 269 66 7 0 6 0 125 32
0 0 0 0 0 0 0 0 0 -
58°
151723 65029 46976 3656 6836 4401 18155 20231 2380
134399 58871 41779 3028 5750 3268 241 572 41
5146 2893 3241 342 679 869 17350 19149 2201
4279 1321 899 43 156 165 238 172 74
7329 547 160 2 7 23 1 48 9
0 0 0 0 0 0 . 0 0 0
224572 70293 16353 6770 22907 15827 29214 27919 4587
190792 63151 13372 4988 20634 13667 19377 7611 1231
12168 2575 794 1080 1508 1581 8887 19098 3023
1077 1622 269 59 292 261 526 585 194
3665 585 1609 386 "] 9 13 2 1
Q Q o] o] Q Q o] 0 0 570
346426 99875 20135 1184 6240 17495 43314 89312 54815
298469 91272 17870 942 5769 15963 30265 10803 10642
21230 3252 928 104 299 922 11921 74541 41972
11543 1853 475 36 65 276 735 2292 1329
4238 131 174 6 0 30 22 12 4
0 0 0 0 0 0 0 0 0
131094 255619 109130 26162 3338 49454 88139 70513 32419
102530 207959 89786 21900 2511 28314 38548 30181 19671
14344 240101 10016 2276 491 18750 46565 37744 10983
5881 9179 4032 916 157 1051 1636 1817 1135
2835 3923 767 374 35 103 1s 12 4
0 0 0 0 1] 0 0 [o] 0 589
106487 128713 167845 175203 152366 135608
80344 108120 121242 134073 100134 95196
, 12811 7008 28134 30544 43767 35839
‘ 5951 7120 8921 5302 4066 2118
N 3758 2593 2659 206 165 291
0 0 0 0 0 0
2 3305 5406 369557 153845 158089 132873
—\——=r— 1461 3566 316406 121866 176777 89455
1420 1093 20328 6057 11545 37648
2N 487 18271 3748 4650 2587
493 442 2633 383 529 47
4 0 0 0 0 0 55°
1309 687 80768 607881 299583 13722
502 395 69729 564747 268970 8719
300 89 4317 15226 14655 3850
203 52 3384 16935 7278 266
41 52 733 1809 387 1
[} 0 0 0 Q 0
184 99 580 156612
0 5 329 138198
LEGEND FOR EACH GRID: 143 13 68 €671.8
0 26 42 3847
POLLOCK 40 14 15 ja13 41//’
FLATFISH 109 166 423 ~
PACIFIC COD % L g
OTHER ROUND FISH {9 38 57
7 37 5
KING CRAB 0 2 3 P
TANNER CRAB 33 ?6 ”’,/'
53 24
9 74
25 93
Q [¢]

ST. GEORGE BASIN LEASE SALE AREA

HISTORICAL YEARLY CATCH

~-483-



170° 1659
5909
17164.4 11665.2 1ol4 292.7 23.8 3 1.7 2.6 1.5
404.3 351.9 56.2 47.8 1.4 4 31.2 250.3 32.1
2200.8 950.9 121.8 2.7 1.1 1.6 1.2 8.6 2.2
1039.5 66.9 16.4 1.7 0 1.5 0 3.1 8
0 0 0 0 1 0 nil 0 nil
0 0 I 0 0 0 0 0 0 580
15484.9 6782.9 4813.6 348.9 662.5 376.5 27.8 65.9 4.7
361.5 203.2 227.7 24 47.7 61 1218.9 1345.3 154.6
2305.4 711.7 484.3 23.2 84 88.9 128.2 92.7 39.9
183.8 136.1 39.8 .5 1.7 5.7 .2 11.9 2.2
0 0 2 4 110 3 13 0 34
0 V] 4] 0 0 0 0 0 0
21982.2 7276 1540.6 54.7 2377.4 1574.7 2232.5 876.9 141.8
854.9 180.9 55.8 75.9 105.9 1.1 624.3 1341.7 212.4
4458.8 873.9 145 3.8 157.3 140.6 283.4 315.2 104.5
911.6 145.5 400.2 9% 0 2.2 3.2 .5 .2
0 0 14 26 168 37 20 17 27
0 0 5 0 85 0 130 0 37 579
34388.3 10516 2058.9 108.5 664.7 1839.2 3487 1244.7 1226.1
1491.5 228.5 65.2 7.3 21 64.8 837.5 5236.7 2948.6
6218.9 998.3 255.9 19.4 ki) 148.7 396 1234.8 716
1054.2 32.6 43.3 1.5 ] 7.5 5.5 3 1
0 0 16 81 239 104 30 69 970
0 0 33 137 1011 68 1522 51 235
11813.1 23960.1 10344.7 2523.2 289.3 3262.2 4441.3 3477.3 2266. 4
1007.7 1700.2 703.6 156.4 34.5 1317.2 3271.3 2651.6 77.6
3168.4 4945.3 2172.2 493.5 84.6 566.2 881.4 978.9 611.5
705.2 975.8 190.7 93 8.7 25.6 3.7 3 1
0 0 1 44 4 129 1 167 444
0 11 1 709 95 962 205 942 340 56°
9256.9 12457.1 13969 15447.3 11537 10968.1
814.6 492.3 1976.5 2145.8 3074.7 2517.8
| 3071.5 3836 4806.3 2856.5 2190.6 1141.1
: 829.1 645 661.4 51.2 41 72.4
N nil nil 4 2 90 107
(-1 0 223 17 713 502
—_— 2N e 168.3 410.9 36454.9 14040.9 20367.5 10306.6
~ 99.8 76.8 1428.1 425.5 s11.1 2644.9
146 262.4 9843.7 2019.2 2505.2 1393.8
122.6 109.9 655 95.3 1316 103.7
! 0 78 0 9 24
; o] Q 8 1] 84 300 550
57.8 45.5 8033.9 65067.6 30989.5 1004.6
2.1 6.3 303.3 1069.7 1029.5 270.5
109.4 28 1823.2 9123.9 3921.1 143.3
10.2 12.9 182.3 450 96.3 2.7
0 27 2 107 1 0
0 ) 0 108 54 3
0 .6 37.9 15922.6
. 10 .9 4.8 468.7
LEGEND FOR EACH GRID: . ;2 4% it
POLLOCK 9.9 3.5 3.7 /s
0 0 234 /
FLATFISH 2 a a 2
PACIFIC COD 58 35 L7 L~
OTHER ROUND FISH 0 20.5 30.7
KING CRAB (1,-7 3-2 87
-
TANNER CRAB g = 07 a
3.7 1.7 /
4.9 39.9
6.4 3.1

e

ST. GEORGE BASIN LEASE SALE AREA

TOTAL PROJECTED DOMESTIC CATCH IN METRIC TONS

~484-



170° 165°
590 |
e
260.12 162.93 15.1 4.57 .33 .05 .45 3.66 .55
58°
229.19 97.92 69.57 4.96 9.95 6.65 17.19 18.95 2.52
352.6 105.95 26.77 9.73 33.01 22.86 39.29 l.68 5.74
57°
539.41 147.19 30.29 1.71 3.01 25,75 59.07 96.49 61.15
208.68 394.63 167.64 40.83 5.21 64.64 107.47 88.89 45.63
56°
; 174,65 217.88 267.66 256.26 210,54 183.74
N
\_
y 6.71 10.75 604,77 207.26 297.69 180.61
!
' 55°
2.48 1.16 129.28 946.39 450.46 17.76
.25 .24 .86 235.19
.13 .39 .6 /
.32 .82

PROJECTED NUMBER OF DOMESTIC FISHING BOAT-DAYS,
80 METRIC TONS/DAY

ST. GEORGE BASIN LEASE SALE AREA

CATCH RATE =

-4,85-

TOTAL:




170° 165°
59¢°
4291.1 2916.3 253.5 73.2 6 .1 “ .7 4
81 70.4 1.2 3.5 .3 1 6.2 50.1 6.4
1320.5 570.5 73.1 14.2 .6 1 1.9 5.2 1.3
155.9 10 2.5 .2 o} 2 0 4.7 1.2
0 0 0 0 1 0 nil 0 il
0 0 -] o ) 0 0 0 0 0 580
3871.2 1695.7 1203.4 87.2 l65.6 94.1 6.9 16.5 1.2
72.3 40.6 45.5 4.8 9.5 12.2 243.8 269.1 30.9
1383.2 427 290.6 13.9 50.4 53.3 76.9 $5.6 23.9
27.6 20.4 [ .1 .3 .9 0 1.8 .3
0 0 2 4 110 3 13 [o] 34
0 0 0 ] 0 0 [} 0 0
5495.5 1819 384.1 143.6 594.3 393.7 558.1 219.2 5.3
17 36.2 1.1 15.2 21.2 22.2 124.9 .268.3 42.5
2675.3 524.3 85.7 19.1 94.4 84.4 170 189.1 62.7
136.7 21.8 59.8 14.4 0 .3 .5 .1 0
0 0 14 26 168 37 20 17 273
0 0 5 0 85 0 130 0 37 570
8597.1 2629 514.7 27.1 166.2 459.8 871.7 311.2 306.5
298.3 45.7 13 1.5 4.2 13.0 167.5 1047.3 589.7
1731.3 599 153.5 1.6 a 89.2 237.6 740.9 429.6
158.1 4.9 6.5 2 0 1.1 .8 .4 Jd
[} 0 16 81 239 104 30 69 970
0 0 33 137 1011 68 1522 s1 235
2953.2 5990 2586.1 630.8 72.3 8l15.6 1110.3 865.3 566.6
201.5 340 140.7 31.3 6.9 263.4 654.3 530.3 154.3
1901 2967.2 1303.4 296.1 50.8 339.7 528.8 587.4 366.9
105.8 146.3 287.7 14 1.3 3.8 .6 .4 .1
0 ] 1 44 4 129 11 167 444
n 11 1 309 95 962 205 942 840 560
2314.2 3114.3 3492.2 3861.8 2884.2 2742
162.9 98.5 395.3 429.2 614.9 503.6
, 1842.9 2301.6 2883.8 1713.9 1314.4 684.7
j . 124.4 98.6 99.2 7.7 6.2 10.9
N nil nil 4 2 90 107
Q 223 12 213 s02
—_— . — 42.1 102.7 9113.7 3510.2 5091.9 2576.7
19.9 15.4 285.6 85.1 162.2 529
87.6 157.4 5906.2 1211.6 1503.1 836.3
, 18.4 16.5 . 98.2 14.3 19.7 15.6
: 0 78 0 0 2 24
\ - 0 2 30 g4 300 550
14.5 11.4 2008.5 16266.9 7747.4 251.1
4.2 1.3 60.7 213.9 205.9 54.1
65.6 16.8 1093.9 5474.3 2352.7 86
1.5 1.9 27.3 67.5 14.4 .4
0 27 2 107 1 0
0 Q 0 108 54 3
0 1 9.5 3980.6 18628.8
. 2 2 1 93.7 293.2
LEGEND FOR EACH GRID: 0 8.4 13.6 1243.6 6145.7
POLLOCK 1.5 .5 .6 52,7 92
FLATFISH 9 9 24 15 # ~
PACIFIC COD 1.4 1 4 L~
OTHER ROUND FISH 0 12.3 18.4
KING CRAB & L4 43
TANNER CRAB 0 0 0 ~
2.7 .2 ”’,/'
.8 3
2.9 23.9
1 3.5
0 0
fa) fol

ST. GEORGE BASIN LEASE SALE AREA

PROJECTED DOMESTIC CATCH, 1987, IN METRIC TONS

-486-



170° 165°
59°
/
7.1 44.59 4.25 1.22 .09 .02 1 .76 12
58°
66.93 27.3 19.32 1.32 2.82 2.0 4.1 4.29 .7
105.98 30.02 6.79 2.4 8.87 6.26 10.67 8.46 1.76
57°
159.81 40.98 8.6 .51 2.39 7.04 15,97 26.25 16.58
64.52 118.04 50.72 12.15 1.64 17.78 28.68 24.84 13.6
56°
! 55.55 70.14 85.88 75.16 60.25 49.26
N
s
! 2.1 3.65 192.55 60.26 84.71 49.47
f 55°
1.07 .39 39.88 275.28 129 4.9
.04 .12 .31 67.13 314.5 “"“"
.03 17 .27 /
.09 .35 "’/,,/f

PROJECTED NUMBER OF DOMESTIC FISHING BOAT-DAYS,
80 METRIC TONS/DAY

ST. GEORGE BASIN LEASE SALE AREA

CATCH RATE =

-487-

1987:



LE

1700 1650
599
8582.1 5832.7 506.9 146.4 11.9 .2 .9 1.3 .7
121.6 105.6 16.8 14.3 .4 .1 9.4 75.1 9.6
1760.7 760.8 97.4 18.9 .9 1.3 2.6 6.9 1.7
31l.9 20.1 4.9 .5 0 o4 0 9.3 2.4
0 0 0 0 1 0 nil ] nil
0 ) 0 ] ] 0 0 0 ) 580
7742.4 3391.4 2406.8 174.4 331.2 188.3 13.9 33 2.4
108.5 61 68.3 7.2 14.3 18.3 365.7 403.6 46.4
1844.3 569.4 387.5 18.5 67.2 7.1 102.6 74.1 31.9
55.1 40.8 1.9 .1 .5 1.7 .1 3.6 .7
0 9 2 4 110 3 13 0 34
0 0 0 0 0 0 0 0 0
1099L.1 3638 770.4 287.3 1188.7 787.3 1116.3 438.5 70.9
256.5 54.3 16.7 22.8 31.8 33.3 187.3 402.5 63.7
3567 699.1 115.9 25.4 125.9 112.5 226.7 252.1 83.6
273.5 43.7 120 28.8 0 .7 1 .1 .1
0 0 14 26 168 37 20 17 273
0 0 S 0 85 0 130 0 37 57°
17194.1 5258 1029.5 54.3 332.3 919.6 1743.5 622.3 613.1
447.4 68.5 19.6 2.2 6.3 19.4 251.2 1571 884.6
497S.1 798.7 204.7 15.5 28 119 316.8 987.9 572.8
316.3 9.8 13 .4 0 2.2 1.6 .9 .3
0 0 16 81 239 104 30 69 970
0 0 38 137 1011 68 1522 51 238
5906.5 11980 5172.2 1261.6 144.7 1631.1 2220.7 1738.7 1133.2
302.3 510.1 2a1.1 46.9. 10.3 395.2 981.4 795.5 231.5
2534.6 3956.2 1737.9 394.8 67.7 453 705.1 783.1 489.2
211.6 292.8 57.2 27.9 2.6 7.7 1.1 .9 .3
o 0 1 44 4 129 11 167 434
0 11 1 309 95 962 205 942 840 56°
N
4628.4 6228.6 6984.5 7723.6 5768.5 5484 ’
244.4 147.7 592.9 643.7 922.4 755.3
2457.2 3068.8 3845 2285.2 1752.5 912.9
248.7 193.5 198.4 15.4 12.3 21.7
nil nil 4 2 90 167
6 9 223 17 713 502
84.2 20S.4 18227.4 7020.4 10183.7 5153.3
29.9 23 428.4 127.7 243.3 793.5
16.9 209.9 7875 1615.4 2004.2 1115
36.8 33 196.5 28.6 . 39.5 3.1
0 78 0 0 2 24
9 9 3 30 84 300 55°
28.9 22.8 4016.9 32533.8 15494.8 502.3
6.3 1.9 91 320.9 308.9 8l.1
87.5 22.4 1458.5 7299.1 3136.9 114.6
3.1 3. 54.7 135 28.9 .8
] 27 2 107 1 Q
Q. a a 108 54 3
0 .3 19 7961.3
. 3 .3 1.4 140.6
GEND FgR EACH GRID: 0 1.2 18.1 1658.1
3 1 1.1 105.4
POLLOC 3 1 L 195 A,/”
FLATFISH Q 0 0 3
PACIFIC COD %9 .§ ? ’,/'
OTHER ROUND FISH 0 16.4 24.6
KING CRAB f g£ 2.6
33 /
TANNER CRAB il 0 at
5.4 .3
1.2 5 ,/””
3.9 31.9
1.9 6.9
0 0
e} Q

ST. GEORGE BASIN LEASE SALE AREA

PROJECTED DOMESTIC CATCH,

-488-

1992,

IN METRIC TONS



1 70° 1650
: 590
~
134.7 83.99 7.83 2.25 A7 .03 .16 1.18 .18
58°
121.88 50.78 35.93 2.5 5.17 3.49 6.03 6.43 1.02
188.6 55.44 12.79 4.55 16.83 11.67 19.14 13.67 2.73
57°
286.66 76.69 15.83 .9 4.58 13.25 28.91 39.78 25.88
111.94 209.24 89.73 21.64 2.82 31.09 48.85 41.48 23.18
56°
! 94.73 120.4§ 145.26 133.35 105.7 >89.67
N
? 3.35 5.89 334.09 109.9 155.88 88.66
55°
1.57 .64 70.26 503.61 237.12 8.74
.07 .16 .5 123.32
.05 .25 .38 /
' o
1 -s /

e

ST. GEORGE BASIN LEASE SALE AREA

PROJECTED NUMBER OF DOMESTIC FISHING BOAT-EAYS,
CATCH RATE =

-489-

80 METRIC TONS/DAY

1992:



170@ 165°
59°
13731.5 9332.2 811.2 234.2 19.1 3 1.4 2.1 1.2
243.1 211.2 1.7 28.7 .8 .2 18.7 150.2 19.3
2200.8 950.9 121.8 23.7 1.1 1.6 3.2 8.6 2.2
519.8 33.5 8.2 .9 0 .7 0 15.5 4
0 0 0 0 1 ] nil 0 nil
0 0 0 0 0 0 0 0 0
58°
12387.9 5426.3 3850.9 279.1 530 301.2 22.2 52.7 3.8
216.9 121.9 136.6 14.4 28.6 36.6 731.3 807.2 92.8
2305.4 711.7 484.3 23.2 84 88.9 128.2 92.7 39.9
91.9 68 19.9 .2 .9 2.9 .1 6 1.1
0 0 2 4 110 3 13 0 34
4] o] 0 0 0 0 Q [+} 0
17585.8 5820.8 1232.5 459.8 1901.9 12538.7 1786 701.5 113.5
512.9 108.5 3.5 45.5 63.6 66.6 374.6 805 127.4
4458.8 873.9 145 3.8 157.3 140.6 283.4 315.2 104.5
455.8 72.8 200.1 48 0 1.1 1.6 .2 .1
0 8 14 26 168 37 29 17 273
0 9 s 0 8s, 0 130 0 37 57°
27510.6 8412.8 1647.1 86.8 s3l.? 1471.3 2789.6 995.7 980.9
894.9 137.1 39.1 4.4 12.6 38.9 $02.5 3142 1769.2
6218.9 998.3 255.9 19.4 35 148.7 396 1234.8 716
527.1 16.3 21l.6 .7 0 3.7 2.7 1.5 .S
0 0 16 81 239 104 30 69 970
0 0 33 137 1011 68 1522 s1 235
9450.4 19168.1 8275.6 2018.6 231.4 2609.8 3553.1 2781.9 1813.1
604.6 1020.1 422.2 93.9 20.7 790.3 1962.8 1501 462.9
3168.4 4946.3 2172.2 493.5 84.6 566.2 881.4 978.9 611.5
352.6 488 $5-4 46.6 4.4 12.8 1.9 1.5 .5
0 0 44 4 129 11 167 444
0 11 1 309 95 962 205 942 840 560
7405.5 9965.7 11175.2 12357.8 9229.6 8774.4
488.7 295.4 1185.9 1287.5 1844.8 1510.7
l 3071.5 3836 4806.3 2856.5 2190.6 1141.1
414.5 322.5 330.7 25.6 20.5 36.2
nil nil 4 2 %0 107
6 0 223 17 713 502
134.7 328.7 29163.9 11232.7 16294 8245.3
59.9 46.1 856.9 255.3 486.6 1586.9
145 262.4 9843.7 2019.3 2505.2 1393.8
61.4 55 327.5 47.6 §5.8 5}-9
0 78 0 0
g 0 8 30 24 300 55°
46.3 36.4 6427.1 52054.1 24791.6 803.7
12.6 3.8 182 641.8 617.7 162.3
109.4 28 1823.2 9123.9 3921.1 143.3
s.1 6.5 91.2 225 48.1 1.4
o 27 2 107 1 °
0 0 Q 108 54 3
0 .5 30.3 12738
LEGEND FOR EACH GRID: g f 2.9 R%Z
4 22.6 2072.6
POLLOCK 5 1.7 1.9 17
FLATFISH 0 0 24 155 -
PACIFIC COD 46 4 1.4 L~
OTHER ROUND FISH 1.7 -6 4
0 20.5 30.7
KING CRAERB .9 4.6 4.4
TANNER CRAB 3. 2 3 e
8.7 .6
2.2 1
4.9 39.9
3-3 s
ol sl

v

ST. GEORGE BASIN LEASE SALE AREA

PROJECTED DOMESTIC CATCH,

-490-

1997,

IN METRIC TONS

41

s
*

L1l

S



170° 165°

590
208.19 131.6 12.18 3.6 .26 .04 .29 11.98 .33
589
187.53 79.1 56.15 3.95 8.04 5.37 11.02 22,77 1.72
287.66 85.95 20.14 7.31 26.53 18.35 30.57 67.18 4.32
57°
439.39 - 119.56 24.55 1.39 7.24 20.78 46.14 66.92 43.33
169.7 320.16 135.07 33.16 4.26 49.74 79.99 166.07 36.1
586°
. 142.25 180.24 218.73 206.59 241.9 143.28
N
é /r
5.03 8.65 502.4 169.44 367.23 140.97
55°
2.17 .93 106.54 775.56 888.02 13.88
.14 .2 .72 190.84
.09 .33 .51
”
.24 .66 ”’;77
|

ST. GEORGE BASIN LEASE SALE AREA

PROJECTED NUMBER OF DOMESTIC FISHING BOAT-DAYS, 1997:
CATCH RATE = 806 METRIC TONS/DAY

-491-



170° 165°
599
17164.4 11665.2 1014 292.7 23.3 .3 1.7 2.6 1.5
283.7 246.4 39.3 33.5 1 .2 21.3 175.2 22.5
2200.8 950.9 121.8 3.7 1.1 1.6 3.2 8.6 2.2
623.7 40.1 9.9 1 0 .9 0 18.7 4.8
0 0 0 0 1 0 nil 0 nil
0 0 0 0 0 0 0 0 0 580
15484.9 5782.9 3813.6 348.9 662.5 376.5 27.8 65.9 4.7
253.1 142.3 159.4 16.8 33.4 42.7 853.2 941.7 108.2
2305.4 711.7 484.3 23.2 84 88.9 128.2 92.7 39.9
110.3 81.6 23.9 .3 1 3.4 .1 7.2 1.3
0 0 2 4 110 3 13 0 34
0 0 0 0 0 0 0 0 0
21982.2 7276 1540.6 574.7 2377.4 1574.7 2232.5 876.9 141.8
598.4 126.6 39 53.1 74.2 77.7 437 939.2 148.7
4458.8 873.9 145 31.8 157.3 140.6 283.4 315.2 104.5
547 87.3 240.1 57.6 0 1.3 1.9 .3 .1
0 0 14 26 168 37 20 i7 273
0 0 5 0 85 0 130 0 37 57°
34388.3 10516 2058.9 108.5 664.7 1839.2 3487 1244.7 1266.1
1044 159.9 45.6 5.1 14.7 45.3 586.2 3665.7 2064
6218.9 998.3 255.9 19.4 35 148.7 396 1234.8 716
632.5 19.6 26 .9 0 4.5 3.3 1.8 .6
0 0 16 81 239 104 30 69 370
0 o 33 137 1011 68 1522 s1 235
11813.1 23960.1 10344.4 2523.2 289.3 3262.2 1441.3 3477.3 1266.4
705.4 1190.1 492.6 109.5 24.1 922.1 2289.9 1856.1 540.1
3168.4 4945.3 2172.2 493.5 84.6 566.2 88l.4 978.9 611.5
423.1 585.5 114.4 55.8 5.2 15.4 2.2 1.8 .6
0 0 1 44 4 129 11 167 444
0 11 1 309 95 962 205 942 840 56°
9256.9 12457.1 13969 15447.3 11537 10968.1
570.2 344.6 1383.5 1502.1 2152.3 1762.4
3071.5 3836 4806.3 2856.5 2190.6 1141.1
497.4 387 396.9 30.7 24.6 43.4
nil 3 2 90 107
[ Q 223 12 213 302,
168.3 410.9 36454.9 14040.9 20367.5 10306.6
69.9 53.8 999.7 297.9 567.7 1851.4
146 262.4 9843.7 2019.3 2505.2 1393.8
73.5 66 393 57.2 79 62.2
0 78 0 0 2 24
[+] [¢] 8 30 84 100 550
57.8 45.5 8033.9 65067.6 30989.5 1004.6
14.8 4.4 2.3 748.8 720.7 189.3
109.4 28 1823.2 9123.9 3921.1 143.3
6.1 7.8 109.4 270 57.8 1.6
0 27 2 107 1 9
0 0 0 108 54
0 .6 37.9 15922.5
LEGEND FOR EACH GRID: 7 .6 3.3 328.1
0 14 22.6 2072.6
POLLOCK 6 2.1 2.2 210.9
FLATF ISH 0 0 24 155 e
PACIFIC COD 5.8 S L7 L~
OTHER ROUND FISH ° 3.5 30.7
KING CRAB: % 3.3 S.2
33
TANNER CRAB 0 0 2 o
-10.8 .7 ”’,,/'
2.6 1.2
4.9 39.9
3.8 13.9
: g

e

ST. GEORGE BASIN LEASE SALE AREA

IN METRIC TONS

PROJECTED DOMESTIC CATCH,

-492~

2002,



170° 165°
590
253.41 161.29 14.81 4,39 .32 .04 .33 2.56 .39
58°
226.92 96.48 68.51 4.86 9.76 6.39 12.62 13.84 1.93
344.83 104.55 24.56 3.96 32.61 22.43 36.94 26.64 4.94
{57°
528.55 146.17 29.83 1.67 8.93 25.47 55.91 < 76.84 50.08
201.38 383.11 164.04 39.77 5.04 59.57 95.19 78.93 42.73
56°
: | 167.45 2.8 256.95 247.96 198.81 173.94
N
5.72 9.91 596.14 205.19 293.99 170.18
55°
2.35 1.07 127.23 940.13 446.11 16.74
.16 .22 .83 231.68 /
.1 .34 .53 ”’,///
.28 .7

PROJECTED NUMBER OF DOMESTIC FISHING BOAT-DAYS,
= 80 METRIC TONS/DAY

ST. GEORGE BASIN LEASE SALE AREA

CATCH RATE

-493-

2002:



170° 165°
§9¢°
17164.4 11665.2 1014 292.7 23.8 3 1.7 2.6 1.5
404.3 351.9 56.2 47.8 1.4 .4 31.2 250.3 32.1
2200.8 950.9 121.8 23.7 1.1 1.6 3.2 8.6 2.2
1039.5 66.9 16.4 1.7 0 1.5 0 31.1 8
0 0 0 0 1 0 nil 0 nil
[} [} 0 0 o] 1} 0 0 0 o
58
15484.9 6782.9 4813.6 348.9 662.5 376.5 27.8 65.9 4.7
361.5 203.2 227.7 24 47.7 61 1218.9 1345.3 154.6
2305.4 1.7 484.3 23.2 84 88.9 128.2 92.7 39.9
183.8 136.1 39.8 .5 1.7 5.7 .2 11.9 2.2
0 [+] 2 4 110 3 13 0 34
0 [} Q 0 0 0 ] 0 0
21982.2 7276 1540.6 54.7 2377.4 1574.7 2232.5 876.9 141.8
854.9 180.9 ss.8 75.9 105.9 m.1 624.3 1341.7 212.4
4458.8 873.9 145 31.8 157.3 140.6 283.4 315.2 104.5
911.6 145.5 400.2 96 0 2,2 3.2 .5 .2
0 0 14 26 168 35 20 17 5%
0 0 ) 0 85 0 130 (1] 37 570
34388.3 10816 2058.9 108.5 664.7 1839.2 3487 1244.7 1226.1
1491.5 228.5 65.2 7.3 pag 64.8 837.5 5236.7 2948.6
6218.9 998.3 255.9 19.4 35 148.7 396 1234.8 716
1054.2 32.8 43.3 1.5 o] 7.5 5.5 3 1
b] 0 16 81 239 104 30 69 970
Q 0 33 137 - 1011 68 1522 51 235
11813.1 23960.1 10344.7 2523.2 289.3 3262.2 4441.3 3477.3 2266.4
1007.7 1700.2 703.6 156.4 34.5 1317.2 3271.3 2651.6 771.6
3168.4 4945.3 2172.2 493.5 84.6 566.2 881.4 978.9 611.5
70s.2 975.8 190.7 9 8.7 25.6 3.7 3 1
0 0 1 4 4 129 11 167 444
0 11 1 709 95 962 205 942 840 56°
9256.9 12457.1 13969 15447.3 11537 10968.1
814.6 492.3 19%6.5 2145.8 3074.7 2517.8
3071.5 3836 4806.3 2856.5 2190.6 1141.1
829.1 645 661.4 51.2 41 72.4
i nil 4 2 290 107
[ Q 223 12 213 502
168.3 410.9 36454.9 14040.9 20367.5 10306.6
99.8 76.8 1428.1 425.5 811.1 2644.9
146 262.4 9843.7 2019.3 2505.2 1393.8
122.6 109.9 655 95.3 <53]..6 103.7
0 78 Q g 24
Q o) 8 [o] 24 300 550
57.8 45.5 8033.9 65067.6 30989.5 1004.6
2.1 6.3 303.3 1069.7 1029.5 270.5
109.4 28 1823.2 9123.9 3921.1 143.3
10.2 12.9 182.3 450 96.3 2.7
0 27 2 107 1 0
0 b g 108 54 3
0 .6 37.9 15922.6
LEGEND FOR EACH GRID: 30 ﬁ 2% g%%
POLLOCK 9.9 3.5 3.7 155
FLATFISH 0 9 234 s ~
PACIFIC COD 5.8 .5 1.7 /
OTHER ROUND FISH 2.8 L 5
KING CRAB 1.7 9.2 8.7
0 0 33 ’
TANNER CRAB Q 9 0 L
10.8 .7 /
3.7 1.7
4.9 39.9
6.4 231

PROJECTED DOMESTIC CATCH,

/

ST. GEORGE BASIN LEASE SALE AREA

IN METRIC TONS

-494-

2007,



170° 165°
590
260.12 162.93 15.1 4,57 .33 .05 .45 3.66 .55
589
229.19 97.92 69.57 4.96 9.95 6.65 17.19 18.95 2,52
352.6 105.95 26.77 9.73 33.01 22.86 39.29 31.68 5.74
57°
539.41 147.19 30.29 1.7 9.01 25,75 59.07 96.49 61.15
208.68 394.63 167.64 40.83 5.21 64.64 107.47 88.89 45.63
569
! 174.65 217.88 267.66 256.26 210.54 '183.74
é\
6.71 10,75 604.77 207.26 297.69 180.61
55°
2.48 1.16 129.28 946.39 450.46 17.76
.25 .24 .86 235.19
.13 .39 .6 ”/,,//
.32 .82

ST. GEORGE BASIN LEASE SALE AREA

PROJECTED NUMBER OF DOMESTIC FISHING BOAT-DAYS, 2007:
80 METRIC TONS/DAY

CATCH RATE

~495-
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LEGEND FOR EACH GRID:
POLLOCK 4/
22997
FLATFISH 22546
F’ACIFIC cOoD 69
OTHER ROUND FISH / 1o
KING CRAB / 0
TANNER CRAB 502297 20342 34351 8 [
48884 19410 2853 0 0
202 148 343 4 0
510 313 91 2 0
96 37 9 0 0
/O 0 0 0 26.2
sauss 4
48813 60548 32176 13654 702 88
1280 §5221 30651 13115 579 21
1065 1956 316 78 98 33
215 1297 585 211 5 24
) 293 30 1 0 2
/ 0 0 0 0 0
71539 44146 42068 35161 14452 93
54021 35519 39919 32899 13427 36
8197 3647 665 1249 661 53
2455 1109 649 647 244 o
891 672 22 2 2 1
0 1] 0 0 0 48,7
56939 354963 48620 67393 80772 16143
39633 317635 46036 62979 76189 15000
8581 14404 903 1654 1211 730
919 6308 910 1680 1035 236
891 2664 9 20 25 8
0 o ] 0 0 ]
5598 251873 288883 88908 147543 100195
3824 199014 [238606 81921 139136 93047
763 24324 19701 2017 3231 3432
181 8788 10389 181 2685 2057
259 3735 5236 291 37 19
0 o 0 0 o 11.9
2081 198008 351028 123861 181373 159537
1423 164771 [294173 115684 170650 149132
370 15754 14821 2238 3862 4093
46 5784 8340 2095 2902 2773
39 2373 3255 757 300 162
o] 0 0 [t} [1} 0
47 56402 207511 25942 313692 265179
42 43009 175485 228854 280373 234253
3 7881 14005 12986 13539 10258
[t} 1604 5592 5261 7335% 6465
0 1066 2523 2215 3002 6188
0 0 0 0 0 0
180° 175°

NAVARIN BASIN LEASE SALE AREA

HISTORICAL YEARLY CATCH
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N
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LEGEND FOR EACH GRID:
POLLOCK
FLATFISH 2594, 5
PACIFIC COD 827
OTHER ROUND FISH .2
KING CRAB / :
TANNER CRAB /
5625.4 2233.6 328.3 ] 0
23.5 17.2 39,9 .5 0
167.5 102.8 29.9 7 0
23.8 9.2 2.2 0 0
0 0 0 0 6.9
0 9 0 0 0
5617.2 6354.6 3527.2 1509.2 66.6 2.4
148.9 227.5 36.8 9.1 1.4 3.8
349.8 426 192,2 69.3 1.6 7.9
53.3 72.6 7.4 .2 0 .5
0 [} 0 ] [} Q
/ o 0 0 0 0 0
6216.5 4088.5 4593.7 3785.9 1545.1 4.1
953.5 424.2 77.3 145.3 76.9 6.2
806.4 364.3 213.2 212.5 80.1 0
220.8 169 5.5 .S .5 .2
0 0 0 0 0 12.9
0 [} 0 1] 0 0
4560.8 36552.2 5297.6 7247 .4 8767.5 1726.1
998.1 1675.4 105 192.4 257.2 84.9
301.9 2072 298.9 $51.8 340 77.5
220.9 660.4 2.2 5 6.2 2
0 0 g 0 0 0
0 0 0 0 0 ¢
40,1 22901.7 27456.9 9u27.2 16011.2 10707.5
88.7 2829.2 2298.6 234.6 375.8 399.2
59,4 2886.6 3412.5 598.1 881.9 675.6
64. 925.8 1297.9 72.2 9.2 4.7
0 0 0 0 0 3.2
0 0 0 0 0 0
163.8 18961.2 33852.3 13312.5 19637.7 17161.5
43 1832.4 1723.9 260.3 449,2 476.1
15.1 1899.9 2739.4 688.1 953.2 910.8
9.7 588.2 806.9 187.7 744 40.2
0 0 0 0 0 0
1] 0 0 0 0 0
4.8 4949.3 20194.1 26335.6 32264.2 26956.9
.3 800.4 1627.9 1510.5 1574.8 1193.1
¢ 526.9 1836.3 1728.1 2409.3 2113.5
0 264.3 625.4 549.1 44,2 1534
0 0 0 0 0 0
0 0 0 0 ] 0
180° 175°

TOTAL PROJECTED DOMESTIC CATCH IN METRIC TONS

NAVARIN BASIN LEASE SALE AREA
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LEGEND FOR EACH GRID: /
POLLOCK
FLATFISH
PACIFIC COD 1322
OTHER ROUND FISH 4
KING CRAB
TANNER CRAB
73 29.54 5 01 .09
77.13 88.51 47.04 19.85 1 .18
102.46 63.8 al.12 51.8 21.28 .29
760.2 512 71.3 99.96 117.14 23.63
8.16 369.29 430.73 129.15 215.98 147.38
2.89 291.02 489.03 180.61 263.93 232.36
.06 8l.76 303.16 376.54 462.41 397.59
180° 175°

NAVARIN BASIN LEASE SALE AREA

TOTAL NUMBER OF DOMESTIC FISHING BOAT-DAYS:
= 80 METRIC TONS/DAY

CATCH RATE
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LEGEND FOR EACH GRID:
POLLOCK Pa 620
FLATFISH 129.7
PACIFIC COD 3
OTHER ROUND FISH 0
KING CRAB N o
TANNER CRAB /
281.3 111.7 16.4 0 0
1.2 .9 2 0 o]
8.4 S.1 1.5 1} ]
1.2 .5 1 0 o
Q "] 0 1] 6.9
A o 0 0 0 0 61°
/ .
280.9 317.7 176.4 75.5 3.3 1
7.% 11.4 1.8 .5 .6 2
17.5 21.3 9.6 3.5 .1 R
2.7 3.6 o 0 [1] a
/ 1] 0 0 0 0 0
0 0 0 0 Q 0
310.9 204.5 229.7 189.3 .2
7.7 21.2 3.9 7.3 .3
40.3 18.2 10.7 10.6 0
11.1 8.5 .3 0 0
Q- ] 0 ] 12.9
0 0 0 0 0
60°
228 317.7 264.9 362.4 438.4 86.3
49.9 11.4 5.3 9.6 12.9 4.2
15.1 21.3 4.9 27.6 17 3.9
11 3.6 .1 .2 .3 .1
0 0 0 0 0 0
0 0 ] 1] [s] 0
22 1145.1 1372.9 471.4 800.6 535.4
2.3 141.3 114.6 11.7 18.7 19.9
2.6 144.3 170.7 29.9 4,1 33.8
2.7 46.3 64.9 3.6 R .2
0 0 0 0 0 3.2
0 0 0 0 0 0
: 59°
8.2 qu8.1 1692.6 665.6 981.9 858.1
2.2 91.6 86.2 13 22.5 23.8
.8 a5 137 34,4 47.7 45.5
.5 29.4 40.3 9.4 3.7 2
0 0 Q 0 o] o}
1] 0 0 g 0 1]
.2 247.5 1009.7 1326.8 "1 1613.2 1347.8
0 40 81.5 75.5 78.7 59.7
[s] 26.3 91.8 86.4 120.5 106.1
9 13.2 31.2 27.5 37.2 76.7
4] 0 ¢ ] 0 0
0 1] 0 0 ] 0
58°
180° 175°

NAVARIN BASIN LEASE SALE AREA

PROJECTED DOMESTIC CATCH, 1987, IN METRIC TONS
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LEGEND FOR EACH GRID: / 620
POLLOCK
FLATFISH
PACIFIC COD 67
OTHER ROUND FISH //
KING CRAB
TANNER CRAB
3.65 1.48 .25 0 .09
I 610
3.86 | 4.43 2.35 .99 .05 .01
5.12 3.15 3.06 2.59 1.06 .17
60°
3.3 25.6 3.56 5 5.86 1.18
.4 18.46 21.53 6.46 10.8 7.41
59°
.14 14.55 24.45 9.03 13.2 11.62
0 4.8 15.18 18.82 23.12 19.88
58°
1800 1750
NAVARIN BASIN LEASE SALE AREA
PROJECTED NUMBER OF DOMESTIC FISHING BOAT-DAYS, 1987:

CATCH RATE = 80 METRIC TONS/DAYS
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LEGEND FOR EACH GRID:
POLLOCK 62°
' d
FLATFISH 259.5
PACIFIC COD igs
OTHER ROUND FISH 1
KING CRAB /! g
TANNER CRAB /
562.5 223.4 32.8 0 0
2.3 1.7 4 0 0
50.3 30.8 9 .2 0
7.1 2.8 .7 0 0
0 0 0 0 6.9
/ 0 0 0 0 0 o
y, 61
561.7 635.5 352.7 150.9 6.7 .2
14.9 22.8 3.7 .9 1.1 "
104.9 127.8 57.6 20.8 .5 2.4
16 21.8 2.2 a1 0 1
0 0 0 0 0 0
/ o 0 0 0 0 )
615.3 408.8 459.4 378.6 154.5 4
83.4 42.4 7.7 14,5 7.7 .6
235 109.3 n 63.8 24 0
49.8 50.7 1.6 .1 .1 .1
0 0 0 0 0 12.9
0 0 0 0 0 0
60°
456.1 3655.2 579.8 724.7 876.8 172.6
99.8 167.5 10.5 19.2 25.7 8.5
90.6 621.6 89.7 165.5 102 23,3
66.3 198.1 .7 1.5 1.9 .6
0 0 0 0 0 0
0 0 0 0 0 0
™ 2290.2 2745.7 942,8 1601.1 “1070.7
8.9 283.9 229.2 23.5 37.6 39.9
7.9 866 1023.7 179.5 264.6 202.7
19.2 277.7 389.4 21.6 2.7 1.4
0 0 0 [} Q 3.2
0 0 0 0 0 0
59°
16.4 1896.1 3385.2 1331.2 1963.8 1716.2
4.3 183.2 172.4 26 W, g 47.6
4.5 570 821.8 206.4 236 273.3
2.9 176.5 42,1 56.3 22.3 12
0 0 0 0 0 0
0 0 0 0 0 0
.5 494.9 2019.5 2633.6 3226.4 2695.7
) 80 162.9 151 157.4 119.3
0 158 551 518.4 722.3 637.1
0 79.3 187.6 164.7 223.3 460.2
0 0 0 0 0 0
0 0 0 0 0 0
58°
180° 175°
PROJECTED DOMESTIC CATCH, 1992, IN METRIC TONS
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LEGEND FOR EACH GRID: 620
POLLOCK
FLATFISH
PACIFIC COD
OTHER ROUND FISH /4 3.49
KING CRAB
TANNER CRAB
7.78 3.23 .58 0 .09
/ 61°
8.72 10.1 5.2 2.16 Jd .04
12.81 7.64 6.66 5.71 2,33 17
60°
8.91 58.03 7.88 11.39 12.58 2.56
1.12 36.46 54.85 14.58 23.82 16.47
599
.35 35.32 57.77 20.25 28.96 25.61
.01 10.15 36.51 43.35 54.13 48.91
58°
180° 175°
NAVARIN BASIN LEASE SALE AREA
PROJECTED NUMBER OF DOMESTIC FISHING BOAT-DAYS, 1992:

CATCH RATE

=515~

80 METRIC TONS/DAY



N
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e il
LEGEND FOR EACH GRID:
POLLOCK
FLATFISH 778.4
PACIFIC COD ﬁ%
OTHER ROUND FISH 1
KING CRAB //g
TANNER CRAB y,
.1687.6 670.1 98.5 0 0
7 5.2 12 .1 0
117.3 72 20.9 .5 0
7.1 2.8 .7 0 0
[ 0 0 0 6.9
,1' 0 0 0 0 0
L 4
1685.2 1906.4 1058.2 452.8 20 .7
4.7 68.3 u 2.7 3.4 1.2
2u4.9 298.2 134.5 u8.5 1.1 5.5
16 21.8 2.2 .1 0 .1
0 0 0 0 0 0
/ 0 0 0 0 0 0
1865 1207.6 1378.1 1135.8 4§3.5 1.3
250.2 100.2 23.2 43.6 23.1 1.8
548.4 221.9 149.2 148.8 56.1 0
49,8 27.5 1.6 a1 .1 .1
0 0 0 0 0 12.9
0 0 0 0 0 o
1368.2 10965.7 1589.3 2174.2 2630.3 517.8
299.4 502.6 31.5 57.7 77.2 25.5
211.3 1450.4 209.2 386.3 238 54,3
66.3 198.1 .7 1.5 1.9 .6
0 0 0 0 0 0
0 0 0 0 0 0
132.1 6870.5 8237.3 2828.2 4803.3 3212.2
26.6 8u8.7 687.5 70.4 112.7 119.7
41.6 2020.6 2388.7 418.6 817.4 472.9
19.2 277.7 389.4 21.6 2.7 1.4
0 0 0 0 0 3.2
0 0 0 0 0 0
49,1 5688.4 10155.7 3993.7 5891.3 5148.5
12.9 549.7 517.2 78.1 134.8 142,8
10.6 1329.9 1917.6 481.7 667.2 637.6
2.9 176.5 242,1 56.3 22.3 12
0 0 0 0 0 0
0 0 0 0 0 0
1.4 1474.8 6058.3 7880.7 9679.2 8087.1
.1 240.1 488.7 us1.1 472.4 357.9
0 368.8 1285.8 1612.5 1686.6 1486, 4
0 79.3 187.7 164.7 223.3 460.2
0 0 0 0 0 0
0 0 0 0 0 0
180° 178°

NAVARIN BASIN LEASE SALE AREA

PROJECTED DOMESTIC CATCH, 1997,

~-516-

IN METRIC TONS
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LEGEND FOR EACH GRID: /
POLLOCK
FLATFISH
PACIFIC COD 10.31
OTHER ROUND FISH 4
KING CRAB
TANNER CRAB
22.74 9,37 1.65 .01 .09
p.
24.88 28.68 15.07 6.3 .31 .09
34.77 20.74 19.4 16.6 6.79 .2
24.32 163.96 22.88 32.75 36.84 7.48
2.74 125.22 146.28 41.73 69.21 47.62
.94 96.81 160.41 57.62 83.95 74.26
.02 27.16 100.26 121.6 150.77 129.9
180° 175°

NAVARIN BASIN LEASE SALE AREA

PROJECTED NUMBER OF DOMESTIC FISHING BOAT-DAYS,
CATCH RATE

~-517-

80 METRIC TONS/DAY

163°

62°

61°

60°

59°

58°

1997:
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- ~”- BN
o
LEGEND FOR EACH GRID:
POLLOCK 62°
FLATFISH 1816.2
PACIFIC COD %5
OTHER ROUND FISH 2
KING CRAB y S
TANNER CRAB /
3937.8 1563.5 229.8 0 0
16.4 12.1 27.9 .3 [1]
134 82.2 23.9 .5 0
16.7 6.4 1.6 0 0
0 [¢] 0 1] 6.9
0 Q 0 0 o]
/ 61°
3932 Ll 8,2 2469 1056.5 46.6 1.7
104.2 159.3 25.7 6.4 8 2.7
279.9 340.8 153.7 55.4 1.3 6.3
37.3 50.8 5.2 .2 0 .3
0 0 Q 0 0 0
/ o 0 0 g 0 a
4351.6 2817.7 ° 3215.6 2650.1 1081.6 2.9
667.4 233.8 54.1 101.7 53.8 4.3
645.1 253.6 170.5 170 6.1 0
154.5 64.2 3.8 .3 .3 .2
0 0 ] 0 1] 12.9
0 Q 1] 1] Q 0 o
60
3192.6 25586.5 3708.3 5073.2 6137.3 1208.3
698.7 1172.8 73.5 134,7 180 59.4
241.5 1657.6 239.1 4hi.s5 272 62
154.6 462.3 1.6 3.5 4.3 1.4
a 0 0 h] [1} 0
0 0 0 0 0 0
300.8 16031.2 19220.5 6599 11207.9 7495.3
62.1 1980.4% 1604.1 164.3 262.5 279.4
47.6 2309.2 2729.8 478.5 705.5 540.6
45 648.1 908.5 50.5 6.1 3.3
1] 0 Q [+ Q 3.2
0 0 0 0 0 -0
59°
114.6 13272.8 23696.6 9318.7 13746.4 12013.1
30.1 1282.7 1206.7 182.2 3144 333.3
12.1 1519.9 2191.5 550.5 762.6 728.7
6.8 411.8 564.8 131.4 52.1 28.1
0 g 1] 0 0 0
0 4] 0 0 0 0
3.4 3464.5 14125.9 18434.9 22585 18869.9
.2 560.2 1140.3 1057.3 1102.3 835.2
0 431.5 1469.4 1382.4 1927.4 1968.8
o] 185 437.8 384.3 520.9 1073.7
0 0 o] 0 0 0
o] 0 Q 0 0 0
- 58°
180° 175

NAVARIN BASIN LEASE SALE AREA

PROJECTED DOMESTIC CATCH,

-518~
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LEGEND FOR EACH GRID:

POLLOCK /
FLATFISH
PACIFIC COD
OTHER ROUND FISH 23.4
KING CRAB
TANNER CRAB /A
51.31 20.8 3.54 Q1
V.
54.42 62.49 33.17 13.98 .7
72.73 44.61 43.05 36.53 15 .09
53.59 360.99 50.28 70.66 82.42 16.64
5.79 262.11 305.79 91.186 152.28 104.02
2.05 206.09 345.75 127.29 185.94 163.79
.05 57.89 214.79 265.74 326.69 280.97
180° 1759

NAVARIN BASIN LEASE SALE AREA

PROJECTED NUMBER OF DOMESTIC FISHING BOAT-DAYS,
80 METRIC RONS/DAY

CATCH RATE

-519-
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LEGEND FOR EACH GRID:
POLLOCK
FLATFISH ?%5
PACIFIC COD 62.7
OTHER ROUND FISH f
KING CRAB /* 0
TANNER CRAB p
5625.4 2233.6 328.3 0 0
23.5 17.2 39.9 .5 [1}
167.5 102.8 29.9 .7 0
23.8 9.2 2.2 0 0
, 0 0 0 0 6.9
A 0 0 0 0 0
/
5617.2 6354.6 3527.2 1509.2 66.6 2.4
148.9 227.5 -36.8 9.1 .4 3.8
349,8 426 192.2 69.3 1.6 7.9
53.3 72.6 7.4 .2 0 .5
0 0 0 0 0 0
/ o 0 0 0 0 0
6216.5 4088.5 45937 3785.9- 1545.1 4.1
953.5 424,2 77.3 145,3 76.9 6.2
806.4 364.3 213.2 212.5 80.1 0
220.8 169 5.5 .5 .5 .2
0 0 o 0 0 12.9
0 0 0 0 ) 0
4560.8 36552.2 5297.6 7247.4 8767.5 1726.1
998.1 1675.4 105 192.4 257.2 84.9
301.9 2072 298.9 551.8 340 77.5
220.9 660.4 2.2 5 6.2 2
0 0 0 0 0 0
0 0 0 0 0 0
440.1 22901.7 27456.9 9427.2 16011.2 10707.5
83.7 2829.2 2298.6 234.6 375.8 399.2
59.4 2886.6 34i2.5 598.1 881.9 675.6
64.2 925.8 1297.9 72.2 9.2 u.7
0 0 0 0 ) 3.2
0 0 0 0 0 0
163.8 18961.2 33852.3 13312.5 19637.7 17162.5
43 1832.4 1723.9 260.3 49,2 476.1
15.1 1899.9 2739.4 688.1 953.2 910.8
9.7 588.2 806.9 187.7 4.4 40.2
0 0 0 0 0 0
0 0 0 0 0 0
.8 4949.3 20194.1 26335.6 32264.2 26956.9
.3 800.4 1627.9 1510.5 1574.8 1193.1
0 526.9 1836.8 1728.1 2409.3 21135
0 264.3 625.4 549.1 74b.2 1534
0 0 0 0 0 0
0 0 0 0 0 0
180° 175°

NAVARIN BASIN LEASE SALE AREA

PROJECTED DOMESTIC CATCH,

-520-

2007,

IN METRIC TONS
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62°

61°

60°

59°

v
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LEGEND FOR EACH GRID: /!
POLLOCK
FLATFISH
PACIFIC COD 132
OTHER ROUND FISH /ﬂ
KING CRAB
TANNER CRASB
73 29.54 5 .01 .09
77.13 88.51 47.04 19.85 1 .18
102.46 63.3 61.12 51.8 21.28 .29
760.2 512 71.3 99.96 117.14 23.63
8.16 - 369.29 430.75 129.15 215.98 147.38
1
2.89 291,02 489.03 180.61 263.93 232.36
.06 8L.76 303.16 376.54 462,41 397.59
180° 175°

NAVARIN BASIN LEASE SALE AREA

PROJECTED NUMBER OF DOMESTIC FISHING BOAT-DAYS

CATCH RATE =

-521-
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METRIC TONS/DAY

58°

2007:



APPENDIX B
COMMERCIAL FISHING INDUSTRY IMPACT ANALYSIS

FOR THE NAVARIN BASIN & FOR THE CUMULATIVE
BERING SEA/ALEUTIAN ISLANDS CASE

TECHNICAL MEMORANDUM BC-1:

STANDARDS, METHODS & ASSUMPTIONS, BERING SEA/
ALEUTIAN ISLANDS COMMERCIAL FISHING INDUSTRY IMPACT ANALYSIS

Centaur Associates, Inc.
and
Dames & Moore

February 7, 1983

United States Department of the Interior Contract Number AA851-CT2-46
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FOREWORD

This memorandum was intended to serve as the initial scoping document
for the subsequent projections of fishing activity and petroleum-related
impacts. It is appended to this report only as general background

information.

1.0 INTRODUCTION

This memorandum outlines the methods, standards, and assumptions
proposed by Centaur Associates, Inc. and Dames & Moore for the Bering Sea/
Aleutian Islands (BSAI) Commercial Fishing Industry Impact Analysis. This
constitutes deliverable BC-1 under MMS contract No. AA851-CT2-46. The scope
of the BSAI phase of the project includes projections of activity associated

with the fishing industry in the Bering Sea.

This memorandum is organized as follows. Section 2.0 presents some key
assumptions upon which the projections will be based. Section 3.0 is a
discussion of the factors of change upon which the assumptions in Section 2.0
are based. Section 4.0 discusses forecast methods. Section 5.0 discusses
the relationship of key data generated in the fishing industry forecast
to the later impact analysis. Section 6.0 presents current areas of
uncertainty. Section 7.0 discusses data sources and Section 8.0 presents a

bibliography that has been compiled to date.

-523-



2.0 ASSUMPTIONS

This section lists the key assumptions made for the Bering Sea/Aleutian
Islands commercial fishing industry projections. Many assumptions made for
the Navarin Basin fisheries projections are also true for this analysis and
are repeated here. The assumptions are supported by the discussion of

factors of change (Section 3.0).

o] Historic data suggest that the run strength of Bristol Bay salmon
will be significantly reduced over the second half of the 25-~year

planning horizon (Section 3.1).

o The once-dominant Bristol Bay/Bering Sea/Unalaska king crab fishery
will pfobably not recover to the record catch levels of 4 years
ago, in spite of the replacement of red and blue king crab by
golden (brown) king crab (Section 3.1).

o Whitefish (i.e. groundfish, bottomfish), especially pollock, have
great potential for exploitation by domestic commercial fishing
operations. Fisheries for other species may develo§ to some extent
in the future (Section 3.1).

o] Existing ports can support Bering Sea/Aleutian fisheries: Dutch
Harbor/Unalaska, Akutan and Nome. Other ports that may be
developed in the future for offshore (mostly whiteFish) fishing
include Chernofski, St. Paul, St. George and, possibly, St.
Matthew. A number of smaller ports support nearshore fisheries
(éalmon, herring), but few of these ports could be significantly
impacted by petroleum development activity (Section 3.2).

o Harvest technology is not a limiting factor. Potential gear

changes, intended to reduce incidental catches, may mitigate the
conflict between the fishing gear and petroleum-related structures

(Section 3.3).
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Processing technology relevant to BSAI fisheries will evolve
rapidly and is not expected to be a limiting factor (Section
3.4).

Vessel sizes, numbers of crew, and harvest and production
capacities per vessel will remain at current levels, or will
increase with development of domestic Bering Sea/Aleutian Island

fisheries (Section 3.5).

Limited entry will probably not be a major factor in determining
domestic fishing effort for whitefish or shellfish in the BSAI.
It will continue to play a major role in the region's salmon
fisheries (Section 3.6). ’

Aquaculture and enhancement activities are not expected to make

measurable contributions to BSAI fisheries (Section 3.7).

Because of a variety of economic influences, development of
domestic whitefish fishing will begin near shore and move further
offshore - from North Aleutian to St. George to Navarin. Domestic
replacement of foreign fishing should occur over the next 20 to 25

years if certain conditions occur (Section 3.8).

Changes in domestic marketing strategy will influence, and be
influenced by, the development of BSAI fisheries (Section 3.9).

Potential changes in state and federal policies can accelerate the

domestic fishing industry in the BSAI (Section 3.10).

Port congestion is likely to be a significant factor regardless of
0CS development (Section 3.11).
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3.0 BERING SEA/ALEUTIAN ISLANDS COMMERCIAL FISHERIES

The commercial fisheries of the Bering Sea and Aleutian Islands are of
tremendous importance on both a state and worldwide basis. The estimated
maximum sustainable yield (MSY) for groundfish in the entire U.S. Fishery
Conservation Zone (FCZ) from California to Alaska is 2.95 million metric
tons. The BSAI accounts for 1.9 million metric tons (64 percent) of this
total (NRC 1981). The relative importance of the foreign BSAI groundfish
catches to the total foreign harvests from waters off Alaska is shown in
Figure 1. Domestic catches in the BSAI are also of tremendous importance.
The total catch of species harvested by domestic fishermen and their value as
a percentage of state totals are shown in Table 1. BSAI fisheries accounted
"for large proportions of Alaska's 1980 fisheries production: 40 percent of
salmon, 56 percent of herring, and over 90 percent of crab. From a local
perspective, the coastal salmon and herring provide a large proportion of the
total cash income of many of the residents of the small villages along the
BSAI coast.

For this analysis of BSAl fisheries, the following general points must

be understood:

o Fishing activity is not uniformly spread throughout the BSAI;
there are specific fishing grounds for each species.

0 Catches in different areas can vary significantly from year to year
because of weather, ice conditions, regulations, markets and

resource availability.

o Fishing activity for different species occurs at different times of
the year but there is some kind of commercial fishing activity

throughout the year.

o The fishing operations in this area are extremely diverse. Salmon
and herring are harvested by coastal residents in open skiffs as
small as 12 feet and there are BSAI king crab catcher-processors

exceeding 200 feet.
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TABLE 1

DOMESTIC CATCH AND VALUE TO FISHERMEN BY SPECIES FOR THE BERING SEA
(ADF&G Western Region) AND THE TOTAL STATE IN 19801

value (x $1000)

Species Catch (x 1000 1lbs)
Western State Total
Salmon
Roe 155 354
King 6,628 12,536
Red 140,796 186,664
Coho 6,046 22,462
Pink 19,673 217,886
Chum 29,283 71,812
Total 202,582 511,714
Herring
"Roe on kelp 668 1,274
Sac roe . 40,824 73,697
Bait - 2,545 6,173
Food 3.102 3,150
Total 47,139 84,294
Halibut?2 1,152 14,203
Other Finfish
Pacific cod 11,462 12,800
Pollock 266 2,254
Flounder, general 96 553
Sablefish 4 3,644
Other whitefish? 72 1,619
Shellfish
~Red king crab® 147,137 149,936
Blue king crab 10,829 10,835
Brown king crab 23 221
Tanner crab 4 37,776 42,663
(bairdi) .
Tanner crab 4 39,365 . 39,365
(opilio)
Horsehair crab " 68 68
Shrimp 2,480 52,308
Other shellfish? 4 32

% Western State Total
% 263 - 599
53% 6,381 17,035
75% 80,477 114,123
27% 3,535 17,797
% 6,206 84,517
41% 10,666 34,386
40% 107,528 264,456
52% 536 1,197
55% 6,099 13,216
41% 76 622
98% 93 103
56% 6,804 15,138
8% 1,866 23,362
90% 1,176 1,494
12% 16 148
17% 17 104
0.1% 2 1,429
4,4% 20 331
98% 144,312 147,585
100% ° 10,178 10,184
10% 17 221
89% 21,897 24,583
100% 10,234 10,234
100% 128 128
% 570 16,843
13% 2 22

11980 is the last year for which complete data are available

21978 data from Frank Orth & Associates, Inc.

1982

T4
0 o

44%
37%
71% -
20%
7%

40%

45%
46%
12% —

45%

8%

79%
11%
16%
0.1% —
6%

98%
100%
8%

89%
100%
100%

3%

9% -

3Includes rockfish, Pacific Ocean perch, sharks, skates, sculpins, greenlings, eels and

mackerel

4pdapted from ADF&G, 1982

Includes squid, octopus and coral
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o Different fisheries in the BSAI are regulated and managed by
different groups (Table 2).

3.1 Commercial Fishing: Species and Operations

Commercially utilized species in the Bering Sea and Aleutian Islands
(BSAI) are listed in Table 3. The gear used for each species and the 0OCS
planning areas in which they are caught are shown in Table 4.

The statistical reporting agencies responsible for each fishery and the
data format used are shown in Table 5. The major statistical areas for

each species group in the Bering Sea are shown in Figure 2.
The maximum sustainable yield (MSY), equilibrium yield (EY) and 1981
allowable biological catch (ABC) for currently exploited BSAI fisheries

are shown in Table 6.

Domestic commercial fishing operations in the BSAI are characterized by
their great importance to the state and the nation and by their variety.
There are small-boat coastal fisheries for salmon and herring in state
waters, medium-boat halibut and crab fisheries that occur both within state
waters and the FCZ, and large-boat, offshore fisheries for whitefish. In
general, the offshore fisheries are dominated by large boats from outside the
region, and the coastal small-boat fisheries are dominated by, or have
significant participation from, the region's residents. A summary of the

‘seasonality of the major fisheries in the Bering Sea is shown in Figure 3.

A brief summary of the major domestic fisheries that occur in the BSAI
is given below. Only illustrative data on each fishery is included here;
the forthcoming fisheries analysis will include catch data for the last 10 to
11 years (1971 to 1981 plus 1982 where available).

Salmon: The major fishing areas for salmon along the BSAI coast and the

gear used in each area are shown in Figure 4. Catch statistics for 1980 for
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TABLE 2

FISHERIES REGULATORY REGIME IN THE BERIMG SEA/ALEUTIAN ISLANDS

SPECIES WITHIN STATE WATERS  WITHIN Fcz{1)  gursipe Fcz(6)
Groundfish
Walleye pollock ADF&G usa(2) (No Fishery)
Pacific cod ADF&G usa(2) (No Fishery)
Flounders (other) ADF&G usa(2) (No Fishery)
Yellowfin sole ADF&G UsA(2) (No Fishery)
Turbot ADF&G | usa(2) (No Fishery)
Pacific halibut ADF&G 1PHe(3) (No Fishery)
Pacific Ocean perch ADF&G usal2) (No Fishery)
Rockfish (other)
Sablefish ADF&G usal2) (No Fishery)
Atka mackerel ADF&G usa(2) : (No Fishery)
Other groedndfish
species ADF&G usal2) (No Fishery)
Pelagic Fish
— Salmon ADF &G usal2) inprc(4)
Herring ADF&G USA (pending)(3)(No Fishery)
Shellfish
Tanner crab ADF&G usal2) (No Fishery)
King crab ADF&G USA (pending)(S)(No Fishery)
'Squid No Fishery usal2) (No Fishery)
Snails No Fishery usal2) (No Fishery)
Shrimp ADF&G usal2) (No Fishery)

(1) FCZ = U.S. Fishery Conservation Zone, 3-200 miles offshore.

(2) Requlated by the USA under a fishery management plan of the North Pacific
Fisheries Management Council.

(3) IPHC = International Pacific Halibut Council.

(4) INPFC = International North Pacific Fisheries Commission.

(5) Regulated by the USA under a preliminary management plan of the Secretary
of Commerce. ’

(6) Most species (benthic and demersal) do not exist in fishable concentrations
in this area because of unsuitable depths and conditions. Only salmon are
fished in this area now, by the Japanese mothership fishery,
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TABLE 3

COMMERCIALLY UTILIZED FISH AND SHELLFISH

IN THE EASTERN BERING SEA AND ALEUTIAN ISLAND REGION

TARGET SPECIES:

OCCASIONAL
TARGET SPECIES:

MINOR COMMERCIAL
SPECIES!:

Common Name

Walleye pollock
Pacific Ocean perch
Atka mackerel
Sablefish

Yellowfin sole
Greenland turbot
Pacific halibut
Sockeye salmon

Pink salmon

Chum salmon

Chinook salmon

Coho salmon

Pacific herring
Pacific cod

Red king crab

Blue king crab
Brown king crab
Tanner crab (bairdi)
Tanner crab (opilio)
Korean hair crab
Pink shrimp

Humpy shrimp

Snails

Squid

Rock sole

Flathead sole
Arrowtooth flounder
Rattails

Rougheye rockfish
Dusky rockfish
Northern rockfish

Shortspine thornyhead

Shortraker rockfish

Dark botcher rockfish

Yelloweye rockfish
Blue rockfish
Alaska plaice

Rex sole

Butter sole
Longhead dab

Dover sole

Starry flounder
Skates

Scientific Name

Theragra chalcogramma
Sebastes alutus
Pleurogrammus monopterygius
Anoplopoma fimbria
Limanda aspera
Reinhardtius hippeglossoides
Hippoglossus stenolepis
Oncorhychus nerka

0. gorbuscha

keta

. tshawytscha

0. kisutch

Clupea harenqus pallasii
Gadus macrocephalus
Paralithodes camtschatica
P. platypus

Cithodes aequispina
Chionoecetes bairdi

C. opilio

Erimacrus isenbeckii
Pandalus borealis

P. gonivrus

Neptunea spp

Buccinum spp
Berrytheuthis magister
Onychoteuthis banskii

»

Lepidopsetta bilineata
Hippoglossoides elassodon
Atheresthes stomias
Corphaenoides spp.

Sebastes aleutianus
Sebastes ciliatus
Sebastes alascanus
Sebastolobus alascanus
Sebastes borealis
Sebastes crameri
Sebastes ruberrimus
Sebastes mystinus
Pleuronectes quadrituberculatus
Glvtocephalus zachirus
Isopsetta 1isolepis
Limanda proboscidea
Microstomus pacificus
Platichthys stellatus
Rajidae

TIncludes species that may be marketable, but have low abundance.

Sources: Science Applications 1981, Hammeedi 1982.
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TABLE 5

AGENCIES RESPONSIBLE FOR FISHERY STATISTICS COLLECTIGON

Species Group

Whitefish
Salmon

Outside FCZ2

Within FCZ

Within State Waters

-

Crab

Halibut
Herring
Within FCZ

Within State Waters

Agency

NMFsT

INPFC3

NMF'S

ADF&G4

ADF&G

IPHC?

NMF'S

ADF&G

INational Marine Fisheries Service

Data Form

1° longitude x 1/2° latitude

1° longitude x 1° latitude
for 10-day period

1° longitude x 1/2° latitude

Statistical blocks-of variable
size grouped into districts.

1° longitude x 1/2° latitude
(blocks end at 176° W longitude)

1° longitude x 1/2° latitude

1° longitude x 1/2° latitude

Statistical blocks of various
sized grouped into districts.

2Fishery Conservation Zone, 3-200 miles offshore

3International North Pacific Fisheries Commission

4plaska Department of Fish and Game

5lnternational Pacific Halibut Commission
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TABLE 6

MAXIMUM SUSTAINABLE YIELD, EQUILIBRIUM YIELD, AND ALLOWABLE
BIOLOGICAL CATCH FOR FISH AND SHELLFISH IN THE BERING SEA/ALEUTIAN
REGION THAT ARE COMMERCIALLY IMPORTANT (x1000 metric tons)

Whitefish
Walleye pollock

Cod

Flounders (other)®é

Yellowfin sole

Turbots

Rockfish (other)

Pacific Ocean perch

Sablefish
Pacific halibut
Atka mackerel

Other whitefish
species

Pelagic Fish

Herring
Salmon
Shellfish

Red king crab
Blue king crab
Tanner crab

(C. opilio)
Tanner crab

(C. bairdii)

Korean hair crab

Snails

My Ev2

1,100-1,600° 1,000
58.7° = MSY

44,3-76.8° = MSY
169-260° 117
1007 90-95

-- Not Available -~

325 6.5
11.355 3.5
22.7 4.5
355 Unknown
89.4° 89.4
483 N/A7

ABC3

1,000

78.7
61

17
90

7.7°
3.25
3.5
4.5

Unknown

74.2

49.68

mmmm————— Not Applicable «=cme=-

332 N/A
6 N/A
20.45 N/A
11.2° N/A

————————— Not Available --=-e=--

27° 27
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Stock Condition4

Healthy
Healthy
Healthy

Healthy
Healthy

- Healthy

Depleted
Depleted
Depleted

Healthy

Healthy

Healthy

Healthy

Depleted
Depleted9
Pepleted

Depleted

Healthy

Healthy



FOOTNATES TO TABLE 6

TMAXIMUM SUSTAINABLE YIELD (MSY) - An average over a reasonable length of
time of the largest catch that can be taken continuously from a stock under
current environmental conditions. It should normally be presented with a
range of values around its point estimate. Where sufficient scientific data
as to the biological characteristics of the stock do not exist or the period
of exploitation or investigation has not been long enough for adequate
understanding of stock dynamics, the MSY is usually estimated from the best
available information.

2eQUILIBRIUM YIELD (EY) - The annual or seasonal harvest that allows the
stock to be maintained at approximately the same level of abundance (apart
from the effects of environmental variation) in successive seasons or
years,

3ACCEPTABLE BIOLOGICAL CATCH (ABC) - A seasonally determined catch that may
differ from MSY for biological reasons. It may be lower or higher than MSY
in some years for species with fluctuating recruitment. It may be set lower
than MSY in order to rebuild overfished stocks. Except where noted figures
given are for 1981.

aHealthy: capable of producing near MSY
Depleted: current EY less than MSY and no sign of improvement

5Includes both Bering Sea and Aleutian region.
60ther flatfishes does not include Pacific halibut.
TNot applicable.

8preseason harvest guidelines are set for herring and crab. In-season limits
are determined by ADF&G by preseason and within-season surveys and within-
season sampling of commercial catches. Figures for crab are for the
1982-1983 season. Actual harvest may vary significantly from these harvest
guidelines. '

981ue king crab populations around the Pribilof Islands are declining while
those around St. Matthew Island are increasing.

Source: NPFMC 1978, 1979, 1981a,b; Morris 1981; INPFC 1981; ADF&G 1982; IPHC
1982.
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each management area are shown in Table 7. Salmon harvests have been above
historical averages for the last several years in most districts. Biologists
believe this is a result of both conservation practices (including the
reduction of foreign fishing) and favorable environmental conditions.
Bristol Bay, with its large run of sockeye (red) salmon, produces by far
the largest proportion of salmon caught in the BSAI. The salmon seasan
starts with king (chinook) runs in early June in Bristol Bay and lasts until
September when fall runs of chum salmon are harvested in the Yukon and
Kuskokwim Rivers,

Herrina: Domestic herring catches in the BSAI started increasing
rapidly in 1978, and in 1982 totaled 27,836 metric tons. Since 1981, herring
has been a prohibited species for foreign trawl fleets and all herring har-
vested in the Bering Sea is now taken by doﬁestic fishermen within state
waters. While most herring is harvested for the Japanese roe market, herring
for food and bait is harvested in significant quantities in the Alaska
Peninsula district (2900 metric tons in 1982) and there are roe-on-kelp
fisheries in both Bristcl Bay and Norton Sound. The Bristol Bay district
accounts for the largest herring catches in the region (70 percent of the
1982 catch). Major fishing areas and the gear types used in each district
are shown in Figure 5. The roe herring fishery is very short and intense,
lasting only 2 to 3 weeks in each fishing district. Fishing generally
starts soon after the ice goes out, in late April in Bristol Bay, and

progresses north, starting in late May or early June in Norton Sound.

Halibut: Two distinct halibut fisheries operate in the Bering Sea: a
large-boat fleet that ranges throughout the Gulf of Alaska and the Bering Sea
and a small-boat fleet that generally fishes in protected waters near their
home ports. In the last 2 vyears, locally-based skiff halibut Ffisheries
have been started by residents of the Pribilofs and Nelson Islands. Halibut
catches in the Bering Sea have been severely depressed since the early 1970s
and, despite conservation measures, the stocks still appear to be in poor
condition. In 1981, about 1.2 million pounds of halibut were harvested from
the Bering Sea. Major fishing grounds are shown in Figure 6. Halibut

fishing is confined to the summer months, although low catch quotas and large
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numbers of boats limited the 1981 3ering Sea halibut fishery to two fishing

periods that together totaled 42 days.

Whitefish: Domestic harvests of whitefish (excluding halibut) in the
BSAI are just beginning to 6ccur. In 1976, there were no domestic landings
of whitefish from the Bering Sea; in 1982, there were landings of over
108,566 metric tons, mostly pollock, yellowfin sole, Pacific cod and Atka
mackerel. The great majority of the landings are made by American trawlers
delivering their catch to a foreign processor in joint venture arrangements.
In addition, domestic fishermen are harvesting Pacific cod for a burgeoning
salt cod fishery that is centered in the Aleutians from Unimak to Seaguam
Island.

King C;ab: The BSAI king crab fishery has collapsed. Alaska king crab
harvests have been dominated by landings from the BSAI since the mid 1970s.
While red king crab accounts for the greatest proportion of the harvests,
an important blue king crab fishery is centered around the Pribilof Islands
and a brown king crab fishery is just getting startéd (total landings of
415,000 pounds during the 1981-1982 season). Red king crab landings
increased steadily from the fishery's beginning in Bristol Bay in 1953 until
1980, when close to 190 million pounds were harvested. In the 1981-1982
season, catches plummeted to about 85 million pounds and catches during the
1982-1983 season further declined to crisis levels. Blue king crab landings
were first made in 1973, and have generally increased since then with just
over 11 million pounds harvested during the 1980-1981 season. Brown king
crab catches are beginning to increase as landings of red king crab drop off.
Traditional king crab fishing grounds are shown in Figure 7. The Bering Sea
king crab season has changed dramatically since the early 1970s when it
lasted most of the year. Now because of vastly increased fishing effort and
reduced stocks, the season begins in earnest in September and is mostly over
by late November. The relatively small Norton Sound king crab fishery, which
began in 1977, and the Bristol Bay 6-1/2" shell crab fishery both occur
during the summer. There is also a small local shorebased through-the-ice

fishery for king crab around Nome that occurs from February through April.
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Tanner Crab: The Bering Sea Tanner crab fishery (for bbth‘E; bairdi

and C. opilio) has'grown dramatically in the last 15 years, from just
over a million pounds in 1969, to almost 80 million pounds in 1981. Catches
in 1982 dropped sharply. It is ironic that the increasing catches were made,
and the Tanner crab fleet was built, on a resource that was on a declining
trend. Some fisheries scientists suggest that the rescurce has bottomed out
and will rebuild over the next 10 years. However, the decrease in catches is
expected to continue for several years, especially from the traditional
fishing grounds (Figure 8). Harvests occur from January through July with

most activity concentrated in March, April, and May.

Korean Hair Crab: The Korean hair crab was first fished commercially by

the U.S. fleet in the Bering Sea in 1979. Landings have increased rapidly
from 5,213 pounds to over 2.4 million pounds in the 1980-1981 season. Over
50 percent of the Bering Sea hair crab stocks are located near the Pribilof
Islands and fishing is concentrated in this area. ADF&G expects this crab

fishery to continue to grow.

Shrimp: The Bering Sea pink shrimp stocks were severely overfished by
the Japanese during the 1960s and have not yet recovered adequately to
support a commercial fishery. A small domestic shrimp fishery started in the
Bering Sea in 1975 in the waters surrounding Unalaska Island (Unalaska Bay,
Makushin Bay, Usof Bay, Beaver Inlet). Catches peaked in 1978 at just over
6.6 million pounds. Reduced harvests have been required in recent years
because of depressed stocks, and Unalaska Bay has been closed to shrimping
since the 1980-1981 season. Total catch for the 1981-1982 season totaled
Just under 2.2 million pounds. ODuring its peak years, the shrimp fishery
occurred throughout the year, but activity during the last several years has

been confined to the months from November through June.

Qver the 20-vyear planning horizon of this study, the following fisheries
may develop:

o 0f fshore Herring: Herring have historically been caught in the

offshore waters of the Bering Sea. Since 1981, all offshore
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herring fishing in the Bering Sea has been prohibited because the
domestic nearshore spring'roe herring fishery takes the total
quota. The roe herring fishery is highly dependant on a single
market - the Japanese kazanoko market. Should this shore-based roe
fishery decline, or management strategies change, a trawl fishery
for herring (probably domestic) could again develop in the south-

eastern Bering Sea.

Capelin: Capelin (Mallotus villosus) is a small (5 to 7 inches)

member of the smelt family. While there are huge fisheries for
capelin in the Atlantic (mostly for reduction), only very small
landings have been made in the western Pacific Ocean by the
U.S.S.R. There is currently interest in both Norton Sound and
Bristol Bay to develop spring fisheries for roe capelin. Since
capelin usually move to coastal waters just after herring season,
it is anticipated that the herring seine fleet and shore-based
beach seiners would harvest spawning capelin for the Japanese
market for roe-containing fish. Because of the limited market for
roe capelin and the lack of large reduction plants in the Bering
Sea region, it is anticipated that the total Bering Sea catch would

never exceed 10,000 metric tons.

Squid: A variety of squid species are abundant in the Bering Sea.
Japanese stern and pair trawls have caught squid of the species

Berrytheuthis magister and Onychoteuthis banskii in the waters just

off the Aleutians and along the shelf edge of the Bering Sea.
While the economics of this fishery for domestic fishermen are not
promising at the moment, its potential may increase due to the vast
size of the resource and the world's need for protein (Wilson and
Gorham 1982).

Clams: In 1977 a subtidal stock of Alaska surf clam (Spisula
polynvma) was discovered in the southeastern Bering Sea and asses-
sed to be of excellent commercial potential with estimated yields

of about 39 million pounds annually. Alaska surf clams appear to
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lack toxin in their edible parts and give 35 percent meat yields.
Major constraints to development include competition from the long
established East Coast clam industry, inefficient harvest tech-
nology, and overall economic uncertainty (NRC 1982). In addition,
there 1is concern that a commercial clam fishery using hydraulic
dredges may deplete the clam resource and thereby impact the large
walrus population by reducing its primary food socurce (Kauwling and
Bakus 1979).

Snails: Large marine snails, some reaching 6 inches in shell
length, are abundant in waters of the central Bering Sea. The most
common are of the genera Neptunea and Buccinum. The Japanese
currently harvest about 3,000 metric tons of edible snail meat in a
pot fishery that primarily occurs on the outer continental shelf
east of longitude 175° W. Snail meats are a delicacy in Japan, and
are traditionally eaten with "sake" or rice wine. Attempts to
initiate a U.S. snail fishery in Alaska have not been productive to
date. While the crab fishing industry has the capability to
harvest the snail resource, processing and marketing techniques
will have to be developed. There is promise of a potential off-
season operation in the next few years using existing domestic crab

vessels (Morris 1981).

Octopus: Octopus are found in many locations in the BSAI. In
1982, over 26,900 pounds were landed as an incidental catch in the
tanner crab fishery. There is little information on the size of
the resource, but if additional markets develop for octopus, a

small fishery may arise.

Sea urchins: Sea urchins are abundant around the Aleutian Islands.
They are marketed for their roe, which is considered a delicacy.
If a sea urchin fishery develops, it is expected that it will be

relatively small and of local importance only.

=549~



3.2 Existina and Future Ports

The offshore fisheries (crab and whitefish) of the BSAI are, and will

be, supported from three existing major ports:

o Dutch Harbor/Unalaska
0 Akutan

0 Nome
Kodiak, a more distant port, may also be involved in Bering Sea fishing.

Infrastructure improvement plans are now being implemented at Dutch
Harbor/Unalaska (airport runway extension, drydock facilities) and Nome (port
improvement, dock facilities). In fact, the shipyard facility at Unalaska is

already operational.

Because of present and projected congestion at the three major ports and
elsewhere, the Alaska Department of Transportation & Public Facilities
(ADOT/PF) has performed port and harbor planning studies for:

Chernofski
Akutan

St. Paul
St. George

O o o o

There is impetus within the State of Alaska to develop these new port
facilities, primarily to serve the evolving BSAI whitefish industry. The
U.S. Army Corps of Engineers has approved funding for the next phase of port
development at St. Paul/St. George.

Inshore fisheries (salmon, herring, etc.) will continue to be supported

from a number of smaller ports, in addition to the major ports already
mentioned. These smaller ports include Cold Bay, False Pass, Togiak,
Dillingham, Port Moller, Port Heyden, King Cove, Nelson Lagoon, Sand Point,

King Salmon, Naknek, Kvichak, Bethel, Goodnews Bay, Emmonak, St. Michael's,
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Unalakleet, and Golovin, Becaus2 of requirements for infrastructure, land
space, sheltered harbor space, and deep draft, it appears that these smaller
ports will not be likely places for the support of the development of the

BSAI whitefish or petrclsum industries.

Finally, negotiations are currently underway between Cook Inlet Region,
Inc. (CIRI) and U.S. Department of Interior (USDOI) for CIRI to obtain
temporary or permanent ownership of portions of St. Matthew Island, the
nearest potential port site to the Navarin Basin. The present view is that,
if land ownership was obtained, CIRI would allow OCS oil and gas activities
to be based there. At this stage, it is not clear if any fisheries-related
development would be allowed on St. Matthew.

It should be noted that not all of the ports (large and small) listed
in this section can support OCS petroleum development activity. Petroleum
groups typically need deeper draft and more developed infrastructure than is
present in most western Alaska coastal communities. Nevertheless, all ports
will be considered, albeit briefly, in the forthcoming fisheries analysis
because of potential secondary impacts from relatively distant petroleum

activities.

3.3 Harvest Technoloagy

Harvest technology is not a major limiting factor in the development of
the BSAI fisheries. No significant changes are expected, except for those
intended to reduce incidental catches of prohibited species, and to reduce

conflicts with subsea obstacles (natural and man-made).

Changes in harvesting techniques for whitefish may significantly reduce
the incidental catch of prohibited species in the BSAI area and would have a
positive effect on the traditional domestic fisheries. A significant by-
catch of traditionally "prohibited" species (salmon, halibut, crab, herring)
is curreﬁtly taken by the foreign trawl whitefish fisheries in the Bering
Sea. This incidental catch reduces the yield available to baoth foreign and
domestic target fisheries. When a certain level of prohibited species is

caught in a foreign trawl fishery, that fishery is closed.
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Research is underway on possible gear changes to reduce.the catch of
prohibited species. ‘lespestad et al. (1982) report that the incidental catch
of prohibited species is generally less with laonglines or off-bottom trawls
than with the on-bottom trawl gear now most commonly used. Most available
whitefish could probably be harvested with longlines and off-bottom trawls
with a substantial reduction (over 80 percent) in the incidental catch of

prohibited species.

Current conflicts between on-bottom trawls and petroleum related struc-
tures are expected to be mitigated by the use of off-bottom trawls.

Very few changes in salmon, herring, and crab harvest technology are
expected. Salmon and herring are fished close inshore, away from most areas
of potentiaf petroleum exploration and development, Moreover, the gear types
and fishing techniques for all three of these species groups are fairly

standardized.

Other potential conflicts between petroleum and fishing activities
(e.g., seismic exploration cables vs pot and longline buoys), and between
fisheries (e.g., trawls vs crab pots) are expected to be mitigated more by

changes in techniques and timing, rather than by technology changes.

3.4 Processing Technoloay

The evolution of processing technolecgy will greatly influence the
development of fisheries in the BSAIl; especially those fisheries that
occur great distances from onshore processing plants, such as in the north-
west portions of the St. George Basin or in the Navarin Basin. Processing
technology for traditiomal species (e.g., salmon, crab) is well developed,
although there does appear to be a trend from canning to freezing.
Processing technology for whitefish is developing, and this development will
accelerate as the University of Alaska's new Fisheries Industrial Technology
Institute and the Alaska Fisheries Development Foundation's vertically-
integrated minced pollock processing project get underway. The North

Aleutian Shelf will be the last Bering Sea lease sale area to be expldred.
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By the time it is impacted by OCS activities, processing technolegy will be
advanced much further than at present. This analysis will assume that
domestic processing technology will not be limiting within the 20-year

planning period of this study.

3.5 Harvest and Production Capacities

Almost every conceivable type and size of fishing boat and processing
operation can be found in the cumulative Bering Sea/Aleutian Island fish-

eries.
Fishing boat categories to be evaluated include:

Drift gill net boats (£ 32 feet)
Small seine boats (< 32 feet)
Longline boats (48-115 feet)
Crab boats (85-150 feet)
Trawlers, small (65-150 feet)
Trawlers, large (150-400 feet)

Catcher/processor boats categories to be evaluated include:
Domestic (150-400 feet)
Large offshore processor cateqories to be evaluated include:

Barges (100-400 feet)
Factory processors (100-600 feet)

The majority of all onshore domestic processing is for salmon and crab;
a few isolated processors receive and process halibut, shrimp, cod and
pollock. Ffew, if any, new crab or salmon processing plants are envisioned
for the next 25 years. Most new construction will probably focus on pollock
and cod. The fishery development scenario will include a survey of existing

onshore processing plants, to the extent their operations could be impacted
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by an o0il develcgment activity. The primary focus will be for onshore
processing operaticns that may conflict (temporally and spatially) with
onshore oil development activities and then onshore plants that may be

impacted directly by loss of product.

3.6 Limited Entry

Limited entry programs are in place for all salmon fisheries that occur
in the BSAI region. No limited entry programs are in effect for herring;
however, exclusive registration areas were established for Goodnews Bay,
Security Cove, Cape Romanzof and Norton Sound for the 1983 herring season.
Exclusive registration is another management technique to limit fishing
effort. The NPFMC is in the process of holding public hearings on a proposed
moratorium on new entries to the halibut fishery off Alaska for 1983. This
is the first step toward establishing a limited entry program. Estimates for
when the halibut limited entry system will be in place range from 1984 to
never. There are no limited entry programs for king crab, Tanner crab or
hair crab, although both statistical area T (Bristol Bay) and 0 (Unalaska)
are exclusive registration areas for king crab. No limited entry programs

are planned for whitefish.

For fisheries with limited entry, fishing effort (number of vessels)
will remain at a relatively constant level unless a major economic disloca-
tion occurs., Effort in fisheries without limited entry can be much more
variable. The forthcoming fisheries analysis will examine trends in fishing
effort for each fishery in each area and make projections based both on these
trends and the projected resource base and markets. Data on fishing effort
will be obtained from ADF&G and the Commercial Fisheries Entry Commission for
salmon, herring and crab; the International Pacific Halibut Commission and
ADF&G for halibut; and the NPFMC and ADF&G for whitefish.

3.7 Aquaculture and Enhancement Activities

Three aquaculture facilities release salmon fry into river systems that

drain into the BSAI area. There is a small research facility on Clear Air
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Force Base (Yukon River), a small (2 million egg capacity) experimental
hatchery on the Noatak River (Kotzebue Sound), and a 20 million egg capacity
hatchery on Russel Creek in Cold Bay. There are two nonprofit aquaculture
.associations in the region -- Imarkpik (Bristol Bay) and the Yukon -
Kuskokwim Aquaculture Association. At present neither group has production
facilities, nor are any plamned. There are small educational hatcheries in
Unalaska, Sand Point, and Bethel. The State of Alaska operated a sockeye
salmon hatchery on East Creek in Bristol Bay, but the facility was closed due
to budget constraints and there are no plans to reopen it. It is conceivable
that another group could acquire and operate the facility. The Russel Creek
hatchery is scheduled to close in 1983 for budgetary reasons, although ADF&G
is also issuing a contract to redesign the facility to increase its capacity
to 100 million eggs. If the Russel Creek hatchery is redesigneé and suc-
cessfully féopened, it could eventually produce more than a million adult
chum salmon each year. Except perhaps in the Cold Bay area, it is unlikely
that salmon aquaculture or enhancement activities will significantly impact

commercial fisheries in the Bering ‘Sea-Aleutian Island area.

3.8 Economics

Develaopment of the domestic fishery in the Bering Sea and Aleutian
Island area over the next 25 years will be guided by economics. At present,
it appears paradoxical to speak of the potential growth (and wealth) of the
domestic fishery in that region when the domestic seafood industry is hard
pressed by industry-specific problems and the U.S. economic climate. How-
ever, all evidence points to the almost automatic realization that in 25
years the domestic fishing industry will be harvesting the resources of the

BSAI and will be processing most of it.
The rate and magnitude of development will be linked to the economics of
several factors that will be examined in the 25-year domestic fishery pro-

jections. These factors include:

o At-sea processing, e.g. Icicle at Bristol Bay (salmon), F/V Golden

Alaska in the Bering Sea
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o On-shore processing, e.g. Trident at Akutan (bottomfish)

o Joint-ventures, e.q. Marine Resources Co.

0 Large boat vs small boat economics and efficiency

0 Distribution and abundance of important species, both current and
developing

0 Export markets, e.g. Japan

o Regulation (fishery processing), e.g. seafood sanitation and waste

discharge requlations

-~

o Transportation/cold storage, in and ocutside of Alaska

0 Technblogy: harvesting and processing

o] Limited entry: salmon and other species

o New domestic corporate "actors", e.g. Con-Agra and Campbell's/Mrs.
Paul's

o Foreign aquaculture and its effect on domestic prices

o Foreign investment in the domestic industry

0 Foreign import restrictions

] Vessel construction and ownership, i.e. restrictions such as the
Jones Act

The importance of these factors will be translated into economic
decision points. This means that each factor influencing the rate of devel-

opment of the domestic fishery can have a cause and effect relationship with
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development, i.e., if a positive ercconomic factor happens, then growth will
proceed as projected, or if a negative economic factor appears, growth will
be limited.

3.9 Changes in Marketing Strateaqy

Factors of change that will accelerate, influence and evolve with the
domestic fisheries in the BSAI are the changing strategy of domestic seafood
marketing and the penetration of foreign markets. These changes will
be consumer- and product-oriented, relating to changes in markets, products
and product form, consumer preference, etc. Examples of these potential

changes are:

0 Lifting of foreign import restrictions.

o Individual quick-frozen (IGF) pollock fillets replacing surimi.
) Surimi replacing fish meal.

o IQF pollock fillets replacing whole block frozen pellock.

o General growth of the IQF form,

o} Potential use of Alaska bottomfish by some major U.S. fast seafood

firms.

Furthermore, the domestic (and Alaskan) seafood industry, as it builds in
volume and economic visibility, is beginning to overcome obstacles to the
growth of all markets, and the fresh seafood market in particular. These
obstacles include unreliable airline service, poor handling in transit and
unattractive retail display. It is not clear how these changes will affect
the fishing industrv in the B8SAI and an exhaustive, quantitative analysis of
these changes is outside the scope of this study. Nevertheless, the pro-
jections task of this analysis will include an appropriate qualitative

discussion.

3.10 Federal and State Policies to Assist the Domestic Fisheries

If continued, several state and federal "pro-fisheries" development

policies will benefit and assist the U.S. fishing industry in entering the
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whitefish fisheries of the Bering Sea and the Navarin Basin area. Unless
modified, at least one major U.S. policy (the Jones Act) will continue to
deter the development of the U.S. industry by generally requiring more

expensive U.S.-built hulls on all larger fishing and processing boats.

These policies will be evaluated cumulatively to determine their total
influence on the development of the U.S. fishing industry in the study area.
A judgement will be made regarding the overall qualitative impact of these
state and federal policies on the development plans of the industry and the

ensuing development scenarios of this study.
Policies that may affect development include:

International trade agreements

Research and development programs

Federal tax incentive programs

State/federal loan guarantee and low interest loan programs

State/federal domestic fishery incentive management policies

O O O o o o

Federal labor and construction policies
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3.11 Vessel Traffic

An analysis of fishing vessel traffic patterns (and the associated
patterns of gear deployment for fixed gear) will be used in the impact
analysis both for vessel collision and gear loss predictions. Also port
usage by fishing vessels will be assessed'to determine harbor and port
infrastructure requirements.

The magnitude of vessel traffic for the fisheries under analysis will be
estimated based on the overall development scenarios for the respective
fisheries. Expected catch rates per vessel will be assessed to estimate
total number of vessels operating in a particular area. Typical trip
patterns (in terms of number of days operation per month and typical
trip length) will be assessed to estimate number of miles traveled by

area.

The geographical pattern of trips will be assessed based on an analysis
of historical catch data or summary information of the location of major
fishing grounds (from NMFS and ADFG) for the developed fishing areas.
For fisheries expected to develop over the study time horizon the
location of vessel traffic patterns will be estimated based on
information (to the extent it is available) on the geographical pattern

of resource potential,

Consideration will be given both to trip patterns while on the fishing
grounds as well as to patterns of travel between major fishing grounds
and offloading ports. Ports to be considered have been discussed in
Section 3.2. It is expected that Dutch Harbor/Unalaska will remain the
major port for the Bering Sea high seas fisheries (i.e. groundfish,
halibut, crab, etc.). To the extent Kodiak is involved, trip patterns
will be similar as traffic must pass through passes near Unalaska.
Rased on the development potential vessel trips will also be allocated
to Akutan, Chernofski, Nome, St. Paul and St. George. Traffic patterns

associated with the inshore fisheries utilizing the smaller ports
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in western Alaska will be briefly assessed. However the potential for

these trip patterns interacting with 0OCS vessel activity is small.
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4.0 METHODS OF ASSUMPTIONS. UPDATES AND FORECASTS

4.1 Methods for Projecting Future Harvest by Species

0 Assemble historic (10-20 year) data for foreign and domestic
catch in the Bering Sea and Aleutian Islands for species of
interest: foreign whitefish and Tanner crab; domestic whitefish,
salmon, cod, king crab, Tanner crab, shrimp, halibut, and herring;
and domestic and foreign incidental species associated with white-

.

fish (quantitative).

o DCetermine the percent of the Bering Sea/Aleutian Islands catches
that were taken in each of three lease sale areas, i.e., Norton,
St. George, North Aleutian (quantitative). Include the

Navarin projections.

0 Examine the long-term trends in each fishery, and interpolate
to determine the fraction of MSY and/or ABC taken currently

and in the future (quantitative).

o Examine the expansion of the fisheries (best professional judge-

ment). Items of particular importance include:

Market expansion

-~ Domestic takeover

-~ Increased use of joint ventures

- Transfer of boats from the crab fisheries to other

fisheries

o Identify assumptions, e.g., MSY will not‘be influenced by 0CS

activities.
This analysis and projection will be sychronized internally and with

other events, so that a change in the OCS development schedule (e.g., delay

of leasing) will not decrease its usefulness.
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/
4,2 Methods for Projecting Number of Vessels and

Participants in the Fisheries

0 Use 1978-1982 data on numbers of boats fishing Bering Sea and
Bristol Bay including crab boats, catcher-processors, cod boats,
halibut beoats, trawlers, and salmon boats. Data mostly come from
Alaska B8oard of Fisheries reports, NMFS records and Alaska
Commercial Fisheries Entry Commission. New entrants will be

estimated using boat conversions, new construction, and attrition.

4.3 HMethods for Projecting the Magnitude of Processing Activity

0 This determination will be directly linked to the above two
findings. Processing activity is a derivative of pounds, species,
locations, economics and seasons. To a lesser extent, it is
influenced by nationality, processing modes, and markets. We will
translate these variables into numbers of Floatind processors,
shorebased processors, total volume (dollars and numbers), loca-

tion, seasonality and processing form.

4.4 Methods for Projecting Labor Costs and Mobility

As this study team discussed in the recent Navaran Basin fisheries
analysis, fishermen's employment and earnings data are not collected by the
Alaska Department of Labor. Therefore, reasonable projections of fisheries

related employment were impossible, and are also impossible for this study.

The domestic fishing industry projections for the cumulative Bering
Sea/Aleutian Islands case will estimate fishermen's employment by multiplying
the number of catcher vessels (to be projected) by the number of fishermen
per vessel (to be estimated). Ex-vessel values of the catches will be
forecast by applyinqg low, medium and high rates of inflation to the current
unit prices, in a simplistic compound-interest fashion. The combination of

these two calculations will allow estimation of gross income per fishing
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vessel. Income to individual fisherman or boat captains cannot be reliably
extrapolated, however, because of widely varying arrangements for crew

shares.

Based on a current understanding of processing technology, processing
employment will be estimated by calculating the number of workers necessary
to process the projected catches. The data base, however, is not sufficient
to allow projection of earnings of individual processing workers or species-
specific total earnings. "Alaska Economic Trends" (Alaska Department of
Labor monthly) will be used to estimate recent earnings by individual

processing worker,

Generally, the competition for unskilled and skilled labor between the
fisheries and o0il industries will be small. It will be dictated by the
relatively small number of jobs available within the oil industry regardless
of the supply of labor. To the extent practicable, labor mobility for the
cumulative Bering Sea/Aleutian Islands case will be estimated based on such
factors as average crew shares, average crew size, total pounds per boat, and

comparing these to potential movement of labor into the oil industry.

4.5 Methods for Estimating Future Geographic Centers of Fishing Activity

The geographical distribution of the fishing industry is based on
economics and is therefore related to the location of fish species, the
distance to ports, and the economics of catching and processing. We will
look at the existing major ports, their potential for growth, and influencing

factors.

Dames & Moore's information on port and harbor plans for St. Paul, Dutch
Harbor, Chernofski and Akutan will be used to locate the next generation of

geographic fishing centers.
Fishing activity is also a spatial and temporal function. Based on

foreign and domestic catch data, the commercial fishing activity will be

proportioned as to time and area, by species.
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4.6 Methods for Projecting the Cumulative Case

A 25-year time line for the development and expansion of the domestic
fishing industry into the fisheries of the BSAI area (Plate 1) will be
constructed. Three sub-set time lines will be constructed for the North
Aleutian Shelf (Figure 9), St. George Basin (Figure 10) and Norton Basin
areas (Figure 11), in which future catches will be apportioned by 1/2° x 1°
grid area. These, when combined with the Navarin 25-year scenario (Figure
12), will reflect what may be happening in each of the four proposed lease
sale areas. We will identify the critical factors of changes which will

influence these development scenarios.

The important methodology to explain is how we will estimate impacts of
oil activities from one lease sale area on the fishery development activities
of the other lease sale areas. The impact analysis is reasonably straight-
forward for impacts associated with oil and fish in the same lease sale area.
However, it becomes more convoluted to discuss impacts in other areas.
Unfortunately, most of the fisheries of three of the four areas (excluding

Norton) are interrelated to some degree.
The interrelationship is based on several assumptions:

) The present salmon fisheries (domestic) are relatively stable, but
will decline possibly in the second half of the 25-year scenario.
The results will affect processors more than fishermen insofar as
most salmon fishermen are not likely to be involved in other
regional fisheries. A loss in revenues to the processors could
either force them into other fisheries in other regions, or
decrease their willingness and capability to venture into other

areas.,
o The declining crab harvests will probably continue through the

first half of the 25-year scenario, but rebuild in the second
half.
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0 Domestic fisheries are fully utilized (salmon, crab, halibut,

shrimp).

o] Most "whitefish" or '"bottomfish" fisheries will follow a pattern of

development beginning with:

- joint ventures near shore, then
- joint ventures and onshore processing near shore, then

- joint ventures, domestic offshore processing and onshore
processing nearshore, then

-  joint ventures far from shore, and

joint ventures and domestic offshore processing far from shore

] Therefore, we expect the general sequence for development of the

domestic fishery to be:

1. North Aleutian Basin
2. Norton Basin plus St. George Basin
3. St. George Basin
4, Navarin Basin
o) Fishermen will participate in more than one area:

- North Aleutian Basin and St. George Basin

- St. George Basin and Navarin Basin

o} The impacts of o0il development (an oil event) in one area can
affect the fisheries of another area. The most probable phenomenon

affecting ancther area would be displacement.

Realistically, the displacement of a fisherman or a group of fishermen
can be traced to a loss of fishing grounds, either through competition for
space or lost resources. Displacement is the result of lost production or

competition for space and/or resources.

The methodology to determine the baseline data for the impact assessment

(of an o0il event affecting the fisheries in another area) is based on a
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comparison of the probable chronolegy of fishery development activities and
0il events (Table 8). Displacement due to lost production will be esti-
mated. Displacement resulting from competition is difficult to estimate; but

subjective judgements can be made.

These estimates and judgements will be weighed against the answers to

the following questions.
0 Was the impacted fishery fully utilized by the U.S. industry?
0 Are there alternative domestic developed fisheries available?

0 Was the fishery a whitefish fishery? If so, what was its chrono-

lagical stage of development.

o} What kind of a whitefish fishery was affected; a joint venture, an

of fshore floating U.S. processor, or an onshore domestic processor?

o Wlas the affected fishery seasonal or part of a year-round fishing
strategy?

] Are there alternative fisheries spatially and temporally affected?

o Are the alternative fisheries fully developed; are they U.S. or
foreign? “

o Are there other factors to be considered?

The answers to these questions will focus the baseline fisheries data

in four significant areas:

1. Geographic and economic displacement.

2. Numbers of fishermen displaced.
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3. Affected fisheries.

4, Impact on processors

The critical issue in the development of this baseline data is the
relationship between the chronology of fishery development events and o0il
events. In this chronology we will estimate the development threshold, which
will appear as a point in time beyond which fisheries activities will not be
subject to the same impact interpretation as if they had been affected

earlier in their development.
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5.0 RELATION TO IMPACT ANALYSIS

This Section briefly discusses how the information generated in the
Bering Sea fishing industry analysis will tie into the latter impact
analysis of the cumulative Bering Sea OCS development scenarios. The

. development scenarios to be analyzed consists of:

Norton Sound (Sale 57) alone
St. George Basin (Sale 70) alone

Navarin Basin (Sale 83) alone
North Aleutian Shelf (Sale 92) alone
St. George plus North Aleutian

St. George plus Norton

St. George plus Navarin

o« IENEN B« NV B S A", B )
* &

Navarin plus Norton

These are consistent with the scenarios analyzed in Technical Report No. °
80. In practice certain simplifications to the above combinations will
make themselves apparent in the analysis. For instance the space usage
and catch loss impacts for multiple sale area scenarios are simply an
additive function of those for individual lease sales. Also, labor
impacts and port cengestion impacts tend to be a function of the total
amount of OCS activity by port or regional area. Since these impacts
will center around Dutch Harbor/Unalaska for the Navarin, St. George,

and North Aleutian Basins and both Nome and Dutch Harbor/Unalaska for

the Norton Basin the above combinations can be simplified into a series

of aggregate demand curves for the respective areas.

On the other hand vessel collision and gear loss impacts are very site
specific and special attention will be paid to assessing these in
detail. This is especially true since the previous Navarin Basin Impact
Analysis has shown these (particularly fixed gear loss) to be the
relatively more significant of the impacts and of particular concern to

the fishing industry.
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The following types of impacts will be assessed:

Catch loss associated with space loss
Labor interactions

Vessel collision and gear loss impacts

0O O o0 o

Port and infrasture interactions

The previous analysis has shown that catch loss is relatively
insignificant., However calculations similar to those performed in
Document NV-3 will be carried out for each of the four lease sales since
the procedure for doing this is well developed. These impacts can then
be summed to arrive at summary impact estimates for the four multiple

lease sale scenarios.

The labor interaction analysis will begin with the computation of
aggregate lsbor demand for both the 0CS industry and the fishing
industry. OCS labor demand will be calculated by general skill class
and allocated as appropriate to the Aleutian Islands area (primarily
Dutch Harbor/ Unalaska) and the Nome area (for the Norton Basin
analysis). Fishing industry employment will be estimated for the Bering
Sea/ Aleutian Islands region and will be based on the fishing industry
development scenarios as discussed in Section 4.0. Employment will be
broken out by harvesting (fishermen on vessels), sea-based processing,
and shore-based processing. Special attention will be paid to the issue
of local versus non-local employment. Presently, fisheries-related
employment in the Unalaska area is primarily non-local and of a
transient character. This is because of the relative isolation and lack
of urban development in the area. As a result little interaction
between the two industries is expected in the near term because both
industries essentially compete within a very large labor market area
consisting of all of Alaska and the Pacific Northwest. Attention will
be paid to possible intermediate or long term interactions within a
localized labor market due to development of an expanded "local"

employment base for either or both industries. This will be based on
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a review of community develoment and regional planning studies both

specific to Alaska and in the general literature.
Gear loss is potentially associated with:

o Damage or loss to trawl gear
o Loss of shellfish pots
o Loss of long-line marker bouys

Trawl gear damage will be assessed based on historical data from the
North Sea with adjustments made for the relative amount of 0OCS
development activity and fishing activity. It should be noted however
that mitigating measures can probably reduce the incidence of gear loss
below the estimate obtained from the above estimating procedure.

Loss of marker bouys for shellfish pots as well as long lines requires a
detailed analysis of the relative location of the respective fisheries
as well as likely navigation routes for OCS supply and exploration
vessels. 0OCS development of the Navarin Basin affects Tanner and king
crab fishing areas around the Pribilof Islands as well as potential
future pot fishing grounds within and on the approaches to the Navarin
Basin. Development of the Norton Basin will affect Tanner crab
fisheries just north of the Aleutians as 0OCS vessels travel north from
Dutch Harbor. Development in the St. George Basin and/or the North
Aleutian Shelf will affect the major king and Tanner crab grounds north
of the Aleutian Islands and possibly around the Pribilof Islands
depending on the location of activity within the St. George Basin. All
of the lease sale areas will affect halibut and Pacific cod lengline

areas depending on the specific 0CS vessel routes.

Because the previous Navarin Basin analysis has shown these impacts to
be relatively significant, particular attention will be paid to
analyzing these potential impacts in detail. For each lease sale a

probabilistic range of potential OCS vessel routes will be computed

~-575-



based on the likely drilling sites within each lease sale area. The
potential fishing grounds for each of the affected fisheries will then
be compared with the OCS vessel routes based on data from ADFG. Within
the areas of overlap the future number of pieces of gear will be
estimated based on the fishery development scenariocs and expected trends
in catch per unit effort. As in the Navarin Basin analysis the
theoretical pot loss will be calculated based on the expected value of
the number crab pots hit by the "area swept" by OCS vessels operating in
the crab pot areas. Relatively more effort will be placed however, on
uncovering and analyzing any historical data on number of crab pots that
were actually hit and on assessing the effect of potential mitigating
measures such as 0CS vessel corridors that route traffic away from heavy
concentrations of pots. Vessel collision impacts will be assessed based
on the collision prediction models used in the Navarin Basin analysis
using future estimates of the number of vessels in the waters specific

toc each of the lease sale areas.

Port and infrastrucrture impacts will be assessed based on estimates of
aggregate demand by major port for both the fishing and offshore oil
industries. These levels of demand will then be compared to an
assessment of the development potential and development plans for these

key ports.
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6.0 LIMITATIONS

We have made the following limiting assumptions:

No recreational fishing exists, or will occur, in the Navarin

lease sale area.

The increased demand on the recreational fisheries of the Bering
Sea, resulting from the increased numbers of petroleum-related
personnel and other population growth, will be evaluated as

appropriate.

An examination of subsistence fishing in the BSAI is ocutside

the scope of the study.

It is recognized that an o0il spill may impact fisheries remote from
the spill itself, e.g., an offshore spill may affect adult salmon
that would be captured in a nearqﬁore fishery. However, except
for a brief review, it is not necessary to exhaustively examine the
strictly biological impacts (lethal/acute and sublethal/chronic) of

0il spills on the fish populations.
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7.0 DATA AND DATA SOURCES

Data: Catch by species by all gear types according to the 1° longitude
by 1/2° latitude areas (whitefish, shellfish) and by regulatory
district (salmon and herring); pounds and value; specification of data

by place-of-catch or by place-of-landina.

Sources: National Marine Fisheries Service (NMFS); Vidar

Wespestad
International North Pacific Fisheries Commission
(INPFC)
Alaska Commercial Fisheries Entry Commission (CFEC); Curt
Schelle

Alaska Department of Fish & Game (ADF&G)

Data: Level of fishing effort (number of vessels by type and size,
total emplovment, and income, distinguishing between local and non-local

effort where feasible and meaningful) by fishery.

Sources: National Marine Fisheries Service (NMFS); Vicki Vaughn
Alaska CFEC
ADF&G

Data: Fish processing (number of plants by community location, type,

employment and income).
Sources: ADF&G

NMFS
Alaska Department of Labor (ADL)
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Data: Fish markets (descriptive information by species).

Sources: Alaska Seafood Marketing Institute
ADF&G
AFDF

Data: Factors of change: past, present, and future (limited entry,
technology, 200-mile limit, rehabilitation, joint ventures, aquaculture,
whitefish potential, proposed clam fishery, current political and
economic trends, and the relationship between foreign and domestic

fishing effort as affected by these other factors).

Sources: North Pacific Fisheries Management Council (NPFIMC)
ADF&G
Alaska Fisheries Development Foundation (AFDF)

Alaska Department of Transportation & Public Facilities
(ADOTPF)

Data: Frequency and seasonality of ocean space and harbor use by type
and size of fishing boat, and by pattern of fishing related to type and

location of target species.

Source: NMFS Enforcement

CFEC

Data: Existing capacity, suitability and location of local ports and
harbors including size and composition of fishing fleets; type of
processor, number, and processing capacity; and availability of public

services,

Source: ADNTPF
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Data: Siting and public service (power, water, and sewage) requirements

for commercial harbors and onshore processing plants.

Scurce: ADOTPF

Data: Areas of current conflict in ocean space use such as congested
harbors, trawl lanes, collisions, commercial non-fishing vessel traffic,
and recreational boat traffic (where such traffic is significant). The
analysis shall include estimates of gear loss by type and replacement

cost.

Sources: NMFS
UsCG

Data: Types of conflict between recreational and commercial fishing

activities, but only where such conflicts are significant.

Sources: ADF&G

Data: General organization of the fish and fish processing industries
and current political or economic trends that are critical or immediate

to the future of these industries.

Sources: AFDF
ADFG

Data: Estimate the effect of the identified changes, beneficial
or adverse, on the level of catch in pounds or value, as appropriate,
and the ability of the industries (services, fishermen and fish
processing) to compensate for adverse effects, e.g. relocate, modify

methods, or substitute factors of production.
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Sources: Various
Further contacts will be made with:

Jim Branson: NPFMC
Vidar Wespestad, NMFS
Marty Eaton, ADF&G Shellfish Biologist, Kodiak

Dick Goldsmith, Executive Director, North Pacific Vessel Owners Assoc.,
Seattle :

Chris Mitchell, AFDF

Sharen Gwinn, AFDF

Clarence Pautzke, NPFMC

Bill Aberle, Office of Commercial Fisheries Development -
Byron-Morris, NMFS

Gary Hennick, ADOTPF

Ken Griffin, ADF&G
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APPENDIX C - CATCH LOSS METHODOLOGY

Structures associated with OCS oil/gas development will occupy physical
space in the waters of the continental shelf. These have the potential
for affecting catch in fisheries in the waters which the OCS structures
may occupy. There is the potential for a loss of fishing waters for
fishing vessels. Such a spatial loss may be potentially associated with
both surface and subsurface 0CS structures. The spatial loss can be
expressed in terms of a buffer zone around particular structures in
which fishing is effectively foreclosed.

Given a buffer zone, the question remains as to the effect on total
catch that such a foreclosure would have. To our knowledge the only
previous attempts have included: 1) statistical analysis of historical
catch-by—~area data over a time period during which OCS structures were
placed in an area; and 2) estimating the catch effect as being
proportional to the area of a fishery foreclosed to fishing. In the
attempts we are aware of the first method has not produced usable
results. This has been no doubt due to the lack of an adequate
historical data base giving fine enough resolution coupled with the
great year-to-year variation (due to natural factors as well as changes
in the exploitation rate) inherent in fisheries. The second method
provides a reasonable first-order approximation to the catch loss.
However, it does not allow consideration of the fact that certain fish
may, during a season, move in and out of the buffer zone and that some
of these fish may be caught when outside the buffer zone. Thus in many
instances the catch loss will be less than proportional to the area
foreclosed. Also, the second method does not directly consider the fact
that foreclosure of a certain fishing area may increase the exploitation
rate in other areas of the fishery such that catch may not decrease in
direct proportion to the ratio of area foreclosed.

The objective of this methodology is to build upon the second method by
taking into explicit account the effect of both fish movement and the
exploitation rate. The model calculates the expected catch loss due to
the placement of OCS structures as a function of the amount of various
types of such structures and various parameters describing the fishery.

c.l Approach

The overall appraoch consisted of using a Markov "random walk"™ type of
probabilistic model of fish movement and catch. The basic structure of
the model is i1llustrated in Exhibit C-1. 1In this model a series of
states were defined corresponding to spatial areas occupied by a stock
of fish. The spacial areas are long, thin rectangles spaced within and
to either side of the buffer zone. In any given period of time a fish
in state has a certain probability (defined by p) of moving to either
state adjacent to it. In addition, for those states outside the buffer
zone there is a probability (defined by f) that a fish will be caught
and enter a state known as "catch”., The width of the buffer zone is
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defined by a parameter b measured from the center of the structure to
the edge of the buffer zome.

The model reduces to one dimension what is essentially a two dimensional
process. That is, fish can swim in random directions not just left and
right along a line. However, when the buffer zone is long relative to
its width (such as in the case of a pipeline) random movement between
states along the axis perpendicular to the long axis of the buffer zone
are probabilistically identical at the limit to a two dimensional mod-
eling. For other cases such as buffer zones around platforms this is
not as true. However, the effect of any error in this approximation is
to overestimate the catch loss associated with OCS structures. This is
becaugse a more nearly circular or square buffer zone allows fish to move
outside the tuffer zone along the other axis.

The model begins with a set of initial conditions and is run through
many iterations. Over a large number of iterations the transition
probabilities (p) model a probabilistic process analogous to one in
which for a given fish which starts at state i at time equals 0, the
probability distribution of its location at a later time t can be de-
scribed by a normal or Gaussian distribution function. The variance
(square of the standard deviation) of this function is Eypically refer-
red to as the dispersioy coefficient and expressed as a,

The parameter a 1is normally expressed in units of
miles per day. The dispersion coefficient is related to the trans-
ition probabilities as follows:

1) p=al/2* dd)re

where t 1s the time period for each model iteration and d i{s the phys-
ical width of each spatial state as represented in the model. Through-
out this report the character "*" represents mq}tiplication and "/"
division using typical computer notation. If a” is expressed in

miles” / day, d in miles, and t in days, the probability p is
dimensionless.

The derivation of Expression 1 can be shown as follows. The generalized
formula for the variance of a probability distribution function 1is

I

2) E p, * (x,~E(x)’

i=}

where x, is a value of the random variable, n, is the probahil-
icy of éhe dlstribution function takiag on that value, and E(x)
i3 the mean of the distrihution function. Thus in the Markecv model the
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probability distribution function for the location of a fish in state 1
after one model iteration can be described as

Probability

Location of being in 2
state Ei-z(x) this state giggi—z(x)
i-1 -d P pd2
i 0 1-2p 0

2
i+l d P pd
Variance = Sum = 2pd2

The variance for one model iteration equals az * t since the vari-

ance of a sum of n random varibles equals n times the variance of one
random variable and because one model iteration can be viewed as the sum
of t daily iterations. From the central limit theorem it can be seen
that the sum of a large number of the above probability distribution
functions will approach a normal function.

When (a2 * E) 18 substituted for the variance in the above
derivation expression 1 results.

The parameters t and d are selected for each model run depending upon
the number of iterations and states to be used when running the model.
The variables t and d must be large enough to obtain a reasomable re-
presentation of reality.

Expregssion 1 can be rearranged as follows:
3) p=(a/ )2 /2% * b7/dd)

The right-most expression in parenthesis 1s simply one half the number
of states in the buffer zone as represented in the model (i.e. as shown
in ExhibitC-1 b divided by d equals one half the number of states in
the buffer zome). This is determined when setting up each model run.
Expression 3 shows that the mode} input variables a and b can be col-
lapsed into one parameter, (a/b)”, for input into the model.

A serles of variables s ¢ defines the expected stock of fish in
state { at time period %’where t 193 measured from some starting time
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t = 0. Using Markov theory the probability distribution of stock at
time period t+l can be defined as follows:

N

- * -+ * % -
) E : St,ee "S- P Sgag e TSyt 2R
1=1

where ¥ is the total number of states being modeled. In practice N is
selected so that the states furthest from the buffer zone show no dif-
ference in the stock they contain from the baseline case of no buffer
zone.

¢, is defined as accumulated catch (from some starting time t= 0)
e addition to ¢ in time period t can be calculated as:

5) si ¢ * £ for all states 1 outside the buffer zone
»

Note that s, need not be the actual distribution of stock in state {
but can be éhought of probabilistically as the expected value of the
stock in state 1 at a given time period. Fish of course are not uni-
formly distributed at all times. Rather the model assumes that the
probability distibution of fish over the area being modeled is uniform
for the baseline case without the intrusion of the buffer zone. In
other words, for the baseline case at any given time the probability of
finding fish at any given point in the area being modeled is considered
to be the same. This same assumption of uniform probability
distribution is applied to the buffer zone case at some initial time
period (t=0). This is conceived to correspond to the time of an annual
recruitment of new stock to the fishery at which point a new period of
annual fishing begins. When a buffer zone is added the probabilistic
distribution of fish changes relative to the baseline case of no buffer
zone and to the initial condition in the buffer zone case. This 1is
because the expected stock within the buffer zone does not decrease due
to fishing pressure. Inside the buffer zone the stock does not change
due to fishing pressure in the buffer zone itself, however it does
change as fish move randomly to states outside the buffer zone where
they are subsequently caught.

The model assumes an initial biomass m, in each state, the probahil-
ity distribution of which is distributed uniformly among the states.

-592-



Conceptually the model is run twice. Once for the baseline “catch where
there is no buffer zone and fishing takes place in all states. The mod-
el i3 then run again with certain states designated as no-fishing states

corresponding to areas within a buffer zone. This can be described as
follows:

N T
- * *
6) Cp E : 2 : B e "EY R

for 1 ocutside t=l
the buffer zone

where ¢, 1s total accumulated catch through some time period T and g
is the ;elative stock size in each state relative to the initial ex-
pected value biomass m at time period O.

If e, is defined as catch with a buffer zone, ¢'_ as catch with=

out Ehe buffer zone (i.e. baseline case), and g' and f' as the analog to
g and f respectively for the baseline case, the expected catch loss
percentage L can be expressed as:

7 L = 1=~c/e'
or: - - poms —
* * *
z Bi,¢ £*my Zgi,t £
8) L=1 -ﬁ =1 - EEeeEem——
- . ' * t & ' * '
Zg ge B Z :g e °f
: i £ o

where the summation 1s taken as in expression 6 and where my cancels
out. Thus it is not necessary to know the absolute value of my.
Rather, my 1is a function of recruitment of fish to the fishery and is
constant between the baseline and buffer zone cases.

When the model is rum to calculate catch loss, T 1s chosen to represent
one year or 365 days. This is based on the generalized assumption that

fisheries typically have an annual recruitment of new additions to
stocks.

The parameters £ and f' are analogous to the fishing exploitation rate F
as commonly seen in fishery population dynamics. F represents the
instantaneous fishing mortality or exploitation rate and is a function
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of the fishing pressure in a given fisﬁery. Using this concept catch in
a given area through time period t with an initial biomass m can be de-
fined as

9) m & (l-e ')

See Beverton and Holt (1957) for a detailed explanation of the theory
behind the concept of the parameter F.

Expression 6 as used in the catch loss model is really the descrete time
period analogy to expression 9. The £ and f' as used in the model re-

presents the fishing exploitation rate over the time period of each dis-
crete model iteration. Each model iteration represents the time between

which the new state variables g are calculated. The parameter f'
as used in the model is related té F as follows:
-FR
10) fral-e &

This is because m * f' must equal expression 9 where t = t.

Note that the probabilities of fish being caught (f and f') in any model
iteration can be different between the baseline and buffer zone cases.
When a buffer zone is introduced the effective fishing area is de-
creased. However the number of vessels and total fishing effort is as-
sumed to remain the same. This means that the effective fishing effort
per area increases. Specifically, if A = the total area of the fishery,
T = the percentage of the fishery occupied by buffer zones, F = the
fishing pressure (or probability of fish being caught) with the buffer
zone, and F, = the fishing pressure with the buffer zone, then be-
cause the e?fective fishing area is reduced by a factor of (l-r) with
the buffer zone:

F=h*w/A
11)

Fb =h * w/(A* (1-1))

vhere w is the total amount of water “fished” (which 1s equal to the
average vessel speed times the time fishad times the effective sweep
width of the gear with an allowaance for losses), and h is a scaling
parametaer which rslates the real world fishing exploitation rate to the
total amount of water "fished”. Note that the actual value of h need
not be known because it is constant hetween the two cases and therefore
cancels out.

Thus:

12) Fb =F / (1-r)
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The value of f can be calculated i{in a manner analogous to equation 10
when the F, from expression 12 {s substituted for F in expression 9.
This ylelds the following:

13) fa1-oFtE/ A
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C~2 . Model Computation

The model uses a two stage procedure for calculating the expected catch
loss on a digital computer. Stage 1 calculates the catch loss for a
fishery where r (the ratio of the areas of the buffer zones to the area
of the fishery) 1s equal to one percent. The rasultant catch loss for
this one percent case is termed the catch loss parameter, or M, and is a
function ofzths dispersion coefficient divided by the square of the buf-
fer zone, a”/b” and the instantaneous fishing mortality, . Ex-

hibit C-2 presents the results of Stage I. Stage II uses as inputs the
catch loss parameter M, the fishery exploitation rate F, the area of the
fishery A and data on the number of OCS structures and the width of as-
sociated buffer zones. From this the total area of buffer zones is
calculated for a particular lease sale scenario and a particular value
of the ratio of the area of buffer zones to area of fishery 1is
calculated. Through a procedure described later the parameter M is then
used to calculate the catch loss for the actual value of this ratio.

It was necessary to use this two-stage procedure because of the large
amount of computer time required for each run. This procedure allows a
smooth curve to be fitted through points plotted from the results of a
series of runs. The intermediate output shown in Exhibit C—~2 can then
be used to estimate the catch loss parameter M without having to make
further runs of Stage 1. An additional advantage of the two stage
procedure is the fact that the intermediate results as presintzd in Ex-
hibit c_show clearly the effects of variations in F and a“/b°.

As the dispersion coefficient decreases relative to the buffer zone disg-
tance it levels off and converges toward the value assoctated with no
movement of the fish. This reflects the fact that at zero or low values
of the dispersion coefficient there is little movement of the fish into
and out of the buffer zone. The catch loss is less than proportional to
the percentage of fishing area foreclosed because increased fishing ef-
fort is applied to the remaining fishing area and stock. The catch loss
increases with increasing P because at higher F there are diminishing
returns associated with adding a marginal unit of fishing effort re-
lative to the area and stock as the overall fishing effort increases.

As the digspersion coefficient approaches and exceeds the buffer zone
distance the catch loss begins to decrease rapidly. This represents the
fact that fish are moving more freely into and out of the buffer zone
and have a relatively greater chance of being caught because of the
higher proportion of time outside the buffer zone. There 1s no longer a
certain percentage of the total stock that effectively remains in a
sanctuary. At the extreme very mobile species such as tuna or mackerel
would have a very insignificant catch loss. In fact a negligible catch
loss would be associated with nearly all pelagic species.

The results of Stage I were produced by runaning a series of computations
for various values of the two parameters and fitting the parametric curves.
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